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AIR CONDITIONING SYSTEMS 


POWER SUPPLY SYSTEMS 


Research 
Design 
Development 

Manufacture 

After-Sales Service 

by 

The de Havilland Aircraft 
Company Limited, nHattieia, Herts. 
Telephone: Hatfield 2300 


AUTOMATIC TEST SYSTEMS 


HAWKER SIDDELEY AVIATION 


32 Duke Street, London S.W.1 
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-MARICON TYPE‘ 


ROAD HAMFTOR 


Mere’s & new service for the aircraf 
industry’. . positively Hdentifiable 
hoses. Maricon Type flexibie 
tubing .. Wi non re-wiable end 
couplings .. . with Drallim patent 
nuts for static and pitot: instrume 
systems. 
These MHSO0 pitot and MH501 
static assemblies have been 
developed ai@ciation with the 
Royal Aircraft Establishment. They 
can be supplied in lengrhs to suit 
individual reggirements. 
For civil aireraft requirements— 


Series MHS02 and MHSO3 with 
captive nuts, 


Deawings for allfour typesof 
assembly are avaiable on Fequcst.— 


MARICON LIMITED 


MIDDLESEX - Tel: MOLESEY 21: 


JULY 20, 1961 


AIRWORK SERVICES LIMITED 


«35 PICCADILLY -LONDON 
and BOURNEMOUTH (HURN) AIRPORT 
CRC BUA II 


< a et Cc 
Y pis? 
or 
f Second class postage paid at New York, N.Y. 3 
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WHAT WILL THIS VERSATILE TURBOJET DO NEXT? 


Pratt & Whitney Aircraft’s JT12 jet engine, which weighs only 436 pounds yet 
produces 3,000 pounds thrust, has demonstrated its versatility in a broad range 
of applications. 

It powers the single-engine Canadair CL-41, Canadian Air Force trainer; the twin- 
engine North American Sabreliner, newest U.S. Air Force trainer; the four-engine 
Lockheed JetStar, the world’s fastest executive transport, and its military counter- 
part, the C-140; and the Fairchild SD-5, U.S. Army reconnaissance drone. The 
West German DFS-582 high altitude research glider will also use the JT12. 

Add a free turbine and the JT12 becomes the Pratt & Whitney Aircraft JFTD12 
turboshaft engine, developing 4,050 shaft horsepower. Two of these give the 
Sikorsky S-64 Skycrane power to lift nine tons. The JFTD12 is also scheduled 
to power the Chance Vought ADAM, an advanced four-engine VTOL aircraft. 

A modified version of the JFTD12 for industrial uses will supply power for pumps, 
compressors, electric generators — and can be adapted for ships and earth- 
moving vehicles. 

What will this versatile turbojet engine do next? Perhaps it could work for you. 


UNITED AIRCRAFT INTERNATIONAL connections. 


IKORSKY - 


European Headquarters: 3/5 Warwick House Street, London S.W. 1, Engiand 
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SMITHS have a down to earth 


In the automatic control and the fully automatic landing of aircraft, 


smiTHs lead the world. smrrus Flight Control System is the only system 
in the world designed as a single entity to provide full automatic control 
through every phase of flight, including the landing manoeuvre. smiTHs 
Flight Control System, including Multiplex autopilot, is specified for the 
de Havilland Trident when it enters service for BEA. In matters of flight 


control and instrumentation the automatic choice is sMITHS. 
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Here is a brief factual report of smrrus achievements in this field up 
to the beginning: of this year: 


SMITHS have been making automatic pilots since 1933. 


SMITHS designed and made the first British electrically operated 


automatic pilot. 


SMITHS designed and made the automatic pilot used in the 


world’s first turbo-jet and turbo-prop airliners. 


SMITHS automatic pilot (and associated equipment) is the heart of 
the world’s first fully automatic landing equipment 


to go into production. This is the ‘Autoland’ system, 


in the design of which smrrus collaborated closely with 
the Blind Landing Experimental Unit of the 

Royal Aircraft Establishment. The ‘Autoland’ system has 
been adopted by the Royal Air Force. 


SMITHS automatic landing equipment has, in the last ten years, 
carried out more successful automatic landings than all other 
known systems in the world added together. 


SMITHS embarked five years ago on a new generation of automatic 
pilots, designed to increase the safety factor to a level that 


will meet the stringent safety requirements that the 


civil air lines need for automatic landing. 


SMITHS latest-generation automatic pilots will be the heart of the 
automatic system to be fitted in the de Havilland ‘ Trident’ 
(under construction for BEA) and the Short ‘ Belfast’ 
heavy freighter (on order for RAF. Transport Command). 
Negotiations are in progress with other operators. 


SMITHS automatic landing equipment has been ordered by the USA. 


Federal Aviation Agency for evaluation tests in America. 


The Flight Controller carries the switches and controls 
necessary for setting up automatic pilot and 


flight director modes and facilities. It is conveniently 


situated in a horizontal position behind the 
throttle pedestal. This unit has been designed 
Sor ease of operation and is unique in 

that the layout of the controls and indicators 
corresponds to the basic ‘T’ presentation used on 
the pilot’s instrument panel. 
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‘CATHODEON CRYSTALS LIMITED. 


INTON 
TELEPHONE LINTON SOI (4 
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Ferranti are able to offer a wide range of 
Gyroscopic and Transistorised equipments for 
all types of aircraft. The main features of these 
equipments are their high reliability and 
efficiency, coupled with light-weight and small 
space demands. Many units are hermetically 
sealed. 


All Ferranti equipments are fully supported by 
a world wide technical service organisation 
and conform to British Civil Air 
Requirements (B.C.A.R.). 


Artificial Horizons in 4)” and 31” cases. 
Horizon Gyros. 

Vertical Signalling Gyros. 

Helicopter Flight Instrument Systems, 
Inertial Navigation Systems. 


Transformer Rectifier Units. 


+ + + + + F 


Transistorised Static Inverters, Converters 
and Voltage Regulators. 


Vocal Audio Warning System. 


Enquiries to: FERRANTI LTD 

AIRCRAFT EQUIPMENT DEPT * MOSTON * MANCHESTER 10 
Telephone: FAllsworth 2071 

or WESTWICK * BRACKNELL * BERKSHIRE 


Telephone: Bracknell 1211 


First into the Future 
FAES 


Electronic and Gyroscopic 
| | ments 
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Guaranteed removal of solid impurities and water 


~ Clean aviation fuel, essential for absolute security in flight, is stage removes solid particles by means of cylindrically formed 
guaranteed by the use of Stream-Line filter equipment which pleated elements of resin impregnated paper, silicone-treated 

4 combines the removal of solid impurities with the elimination to improve wet strength. In the second stage cylindrically 
of finely dispersed water. formed pleated elements using bonded glass fibres enable finely 
The Stream-Line type K filter (illustrated below left) achieves an divided droplets of water to coalesce into larger drops which 
extremely high efficiency by passing the fuel through specially can then be easily removed. A similar process, with elements 

prepared paper discs compressed by springs and mounted on made from fine woven nylon water-repellent fabric, is used inthe 
metal rods; solid impurities are left at the edges of the discs. third stage to remove the very small percentage of finely 
Any water present causes the paper to swell, with a consequent suspended droplets carried over from the second stage. 
increase of back pressure which gives an indication that Other Stream-Line equipment (not illustrated) used for the 
servicing is needed. filtration of aviation fuel include a monitor which continuously 
The Stream-Line three stage filter/water separator (illustrated samples the flow of fuel for the presence of water and the high 
below right) is designed to remove solid impurities plus free output MC filter which gives an acceptable filtration efficiency 


and suspended water from large quantities of fuel. The first at a much higher flow rate than the K type. 


BRS 
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For further information please write for a fully illustrated leaflet or if you have any 
specific problem in this highly specialised field our research and development department 
will be glad to help you. 


STREAM-LINE FILTERS LIMITED - HENLEY PARK - NORMANDY - NR. GUILDFORD - SURREY 
Telephone : Normandy (Surrey) 3311-3. Telegrams : Edgefilt, Guildford. A member of the VOKES Group. 
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BURNLEY AIRCRAFT PRODUCTS LTD. 


FULLEDGE WORKS - BURNLEY - LANCASHIRE - ENGLAND 


Telephone 7681 Burnley (5 lines) Telegrams ** AIRCRAFT Burnley. 


REPAIR DIVISION: BRITANNIA WORKS - QUEENSGATE - BURNLEY Telephone 4102, 
Associated with RENFREW AIRCRAFT & ENGINEERING CO. LTD., RENFREW, ONTARIO, CANADA 
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HIGH DENSITY SEATS 


M 957 SERIES 


AS SUPPLIED TO PHILIPPINE / 
AIRLINES AND THE INDIAN AIR FORCE = 


e Double version weighed weight — 37Ibs 
e Triple version weighed weight — 52lbs 


e Minimum pitch 30’ 

e Suitable for any aircraft with floor 
mountings 

e Fold forward backs (recline optional) 

e Tip-up seats 

e Folding tables 

e Removable or indexing legs. 


L. A. RUMBOLD & CO. LTD. KILBURN - LONDON N.W.6 MAlida Vale 7366-7-8 


The Aviation Picture Book of the Year 


“AEROPLANE 
PICTORIAL REVIEW (No. 5) 


Containing over 200 illustrations selected for their strik- 
ing quality and outstanding interest the new, Fifth 
=¢ Edition of this popular annual forms a unique pictorial 
didésie 3 record of the year’s events in aviation throughout the 
ILLUSTRATIONS or world. 


All the latest types of military and civil aircraft, in 


CONTAINING 


¥ service and under development, are featured, including 
bie te VTOL and STOL designs, naval aircraft, and helicopters 
ay Sus large and small. There is a section reviewing the latest 
missiles and space vehicles and others portraying the 
newest type of light and executive aircraft and the 
highlights of the 1960 Farnborough Air Show. 


CONTENTS INCLUDE 
New Shapes of 1960 Strategic Spearhead 
price Commercial Transport Aircraft Fer Acrennutical: Development 
allie Light and Executive Aircraft 
Missiles and Spaceflight 
Fighters—Formation 
Focus on Farnborough Air Display Events of the Year 


Trainers and Transports 
Rotary Wing Selection 


TEMPLE PRESS BOOKS: Bowling Green Lane, London, E.C.1. 
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YOU'LL FIND 


COMMUNICATION CONTROL, INTERCOM & CABIN ADDRESS 


3; 


A. Cockpit Address Amplifier 
UA 6005 — 2 off 


Cabin Address Amplifier 
UA 6000 — 2 off 


C. Junction Box UA 6054 — 1 off 


tt, HH 


OTHER VC10 EQUIPMENT 
NOT ILLUSTRATED INCLUDES : 


Sub-junction Box UA 6052 — 1 off 


Cabin Address Pre-amplifier 
UA 6066 — 3 off 


Fader Junction Box 
UA 6067 — 1 off 


Ground Crew Amplifier 
UA 6071 — 1 off 


D. Station Box 
Z UA 6021/1 —5 off 
g E. Micrephone Selector Box 
UA 608! — 6 off 
F. Ground Crew Jack Box 
UA 6075 — 11 off 


4 mn the The versatility of Ultra Type UA 60 Communication control and intercom equip- 
eee ment is clearly indicated by the variety of aircraft for which it has been specified, 


ranging from the Westland Scout helicopter, with seven services, to the Short 
VICKE RS Bros. and Harland Belfast transport aircraft with thirty-one. And it is equally 
suitable for American and British radio installations. Audio diffusion amplifiers 
VC 1 CO* range from a2-watt cockpit address type—with integral, but detachable, speaker 
—toa60-watt unit developed for use in the Vickers VC10 passenger address system. 
* Announcement by courtesy of Vickers-Armstrongs (Aircraft) Limited 


Please send for brochure 


ULTRA ELECTRONICS LIMITED 


WESTERN WS: Telephone ACOrn 3434 


COMMUNICATIONS - CONTROL AND INSTRUMENTATION - DATA PROCESSING EQUIPMENT 
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Electroforms of 
Micrograin nickel on the 
leading edges of aircraft propellers 
and helicopter rotors protect the delicate 
de-icer elements against rupture due to impact 
with rain and hail in flight or with stones during 
landing and take off. D. NAPIER & SON LTD. in their Spraymat information bulletin 1B/Si! 
say, ‘We consider that having taken into account the aircraft forward speed the outboard 
section of the blade should be protected by a metallic coating. Extensive testing has 
indicated that the best coating for this purpose is an electroformed Micrograin nickel sheath 
bonded on to the heater mat”’. If your problem is DAMAGE, the solution is MICROGRAIN. 


METACHEMICAL PROCESSES LIMITED 


41/43, Gatwick Road Crawley Sussex Telephone : CRAWLEY 25241 /3 
Associated Company, SIFCO METACHEMICAL INC. 
935 EAST 63rd STREET . CLEVELAND 3 . OHIO . U.S.A. 


For temperature control of electronic equipment, cabin re-circulation or 
louvre boost — whatever the air movement problem, PLANNAIR can 
solve it and provide just the right amount of air in just the right place. 


Vickers-Armstrongs (Aircraft) Limited have proved this in specifying 
PLANNAIR blowers for the Vickers Vanguard and the new VC1O. 


specialists in air movement 


Plannair Limited, Windfield House, Leatherhead, Surrey. 
P L A N N A | R Telephone Leatherhead 4091 
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TRADE 


Designers and manufacturers of Single and double pole switches 


Admiralty pattern key and safety switches The Reglo-SBAC wiring system 


Coaxial and multipole plugs and sockets Coin box mechanisms 


Indicator lamps (non-sealed MES pattern) Fluorescent lighting fittings 


Fabricators of Cable forms and connectors. Wiring harnesses. 
High performance relays to customers special requirements. 


C.W.C. EQUIPMENT LIMITED PReglo) Kings Grove, Maidenhead, Berkshire 


Phone: Maidenhead 2275/7 Telegrams: Duraquip Maidenhead 
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For aircraft 


It goes without saying that any equip- 
ment for small feeder line aircraft or 
executive aircraft like the Piaggio must 
be extremely light and compact. 


This is where Elliott audio equipment 
scores. Without sacrificing reliability 
or quality of performance, its size and 
weight have been kept to the absolute 
minimum. 


It will provide audio-integration, inter- 
com or passenger-address—or any com- 
bination of these—to suit any aircraft 
and any individual requirements. 
Please write for leaflets which give full 
detaiis. 


| CELIOTT) 


Elstree Way, Borehamwood, Herts. 


like the PIAGGIO 
LE,LIOTT } audio equipment 


Airborne Radio & Radar Division 
ELLIOTT BROTHERS (LONDON) LTD 


ELStree 5484 
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A BRITOOL set costs 
LESS than it SAVES in 
time. Available in ALL 
combinations and for ALL 
industries. Socket, Ring, 
Open jaw and many other 
wrenches in English, 
American, Unified & 
Metric sizes. Chrome 
Alloy Steel, superbly fin- 
ished. Longest possible life. 


THERE IS A BRITOOL SET TO SUIT YOUR REQUIREMENTS. 


CE 


FOKKER—THE MAN 
AND THE AIRCRAFT 


BY HENRI HEGENER 


NOW ON SALE 


ORDER YOUR COPY NOW 


Over 100,000 words, t 
400 photographs, 48 
scale 3-view tone 
paintings, over 200 7 
Fokker types reviewed. 
Here, in one 224-page 
volume, is told the 
whole story of Fokker’s 
youth and early experi- 
ments; his rapid rise 
to fame during the a 
1914-1918 war when he 


designed and produced 
igned and produc 


for the German Air i 
aircraft industry, and the story 
of the Fokker firm to date. 


PORKER-THE 
Arty 


wide use of his aircraft 
in the inauguration and 
development of interna- 
tional air lines; his 
entry into the American 


Service; his removal to 

Holland after that war 

and establishment of 

his firm in the country 

of his birth; the world- 
Size is 84” x 114", 224 pages 
cloth bound, weight is 2 Ib., 
price 45/-. Writeto Dept. AP/FO 
for illustrated leaflet describing 

fully contents of this book. 


HARLEYFORD PUBLICATIONS LTD. 
LETCHWORTH, HERTFORDSHIRE, ENGLAND 
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le tubing succe: full 
re impulse enduranc 


POWER FLEXIBLE TUBING CO. LTD. 


DERBY WORKS +: VALE ROAD - 


Grams: Metai Fiex - 


LONDON N.4 


Easphone London 


Tel: Stamford Hill 6696 
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THERMIONIC 


SERIES IV 
SIX CHANNEL 
RECORDING EQUIPMENT 


This recorder has been designed to provide a 

rugged and simple multichannel recorder for use on 
small airfields and similar locations. In order to 
maintain portability and reliability, the equipment 

is fully transistorised and printed circuitry is used 
where advantageous. The Series 4 recorder is designed 
to meet the requirements of the British General 

Post Office for connection to lines and switchboards. 


_ INPUT IMPEDANCE: Designed to be fed from 600 ohm lines. 

— INPUT LEVEL: —15 d8 referred to 1 milliwatt. 

- RECORDING MEDIUM: d inch polyester based magnetic tape on 8} inc). 
reels giving 8 hours recording time per tape deck ata 
tape speed of 15/16 ins./sec. 

FREQUENCY RESPONSE: 300to3,000c/s + 3d3. 

MAINS SUPPLY: 100/120 volts AC 50 c/s or 200/250 volts AC 50c’s. 
60 c/s equipment available to order. 


THERMIONIC PRODUCTS (ELECTRONICS) LTD uyvte: soutHampTon: TEL: HYTHE 3265 


Now Ready—The New, 1961 Edition of 


‘The Aeroplane’ Directory of British Aviation 


Incorporating ** Who's Who in British Aviation’ 


A complete guide to aviation in the 
United Kingdom and throughout 
the British Commonwealth the new, 


Principal Contents 
R.A.F. & Commonwealth Air Force Appointments 


1961 Edition of this essential reference ' | Service Air Stations 

book records the many changes ~ ah Foreign Air Attaches 

which have taken place in Service “Sy ssncmuset ht Aviation Ministries and Authorities 

and Civil Aviation since publication SS er We The British & Commonwealth Aircraft Industries 
of the previous edition. eld ounce if Air Transport Operators 

All sections have been revised and oN — ae Airline Transport Pilots Licence Holders 
brought up-to-date and this edition a Civil Aerodromes in the U.K. 

pattern of the Aircraft Industry fol- 

lowing the recent re-grouping of “) > Flying and Gliding Clubs 


The Aeronautical Press 
Air Training Centres 
Biographical Section with over 1,600 entries 


major manufacturers. Also listed 

are the many new appointments SN 
which followed disbandment of the ‘ 
Ministry of Supply and creation of — 


the new Ministry of Aviation. 584 pages. Size: 83 x 5} in. Linson Boards 


Price 35s. net. (By post 36s. 9d.) 
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that we hold large stocks of aluminium and aluminium alloys 
in sheets, strips, bars, tubes, angles and extrusions of all kinds 
to DGI and ARB specifications, and commercial grades too. 


Everyone knows how helpful we are 
and what a prompt and reliable service we have 
to all parts of the country. 


For aluminium ring Bowes Park 8431 


W. Wilson & Sons (London) Ltd 


Wilson Alloys Ltd-Sheringham Metals Ltd 
114 Nightingale Road LondonN22 Telephone: Bowes Park 8431 (ten lines) 
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from 
Strips 

like 


DE HAVILLAND AIRCRAFT OF CANADA 


Member Company of 


HAWKER SIDDELEY AVIATION 


32 Duke Street, St. James's, London S.W.1 
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Vital Developments 


Every year, round about this time, we devote some of our space to 
dealing more fully with developments in the specialized field of aero- 
electronics. This, of course, is a subject so vast that to attempt to 
review all its many ramifications in one issue would be to do it less 
than justice. Once again, therefore, we have chosen to concentrate 
on one particular aspect—the all-important one of the control of 
air traffic, on the ground at the terminal airports, in the crowded 
airspace in their vicinity, and en route to its destinations. 

In this particular area, the electronics industry has already played, 
and will continue to play, a vital part in the development of what has 
come to be a specialist technique in its own right. It is, moreover, a 
contribution without which much technological progress in the aero- 
dynamic and structural aspects of airframe and powerplant design 
would be of little consequence. Unless the proper means of controlling 
operational movement are made readily available, safety and 
regularity—two of the vital life factors of air transport—become, to 
all intents and purposes, non-existent. 

In the special section of this issue devoted to this aspect of aero- 
electronics, a number of articles, written by authorities in their various 
fields, present some of the major A.T.C. problems and the solutions 
to them provided by the electronics industry. Such a review certainly 
shows how much progress is, in fact, being made in this direction. 

What is needed most, of course, is the maximum amount of 
“operational research” in these matters. A specialist institution to 
embrace this particular facet of technological development has already 
been proposed. It could certainly find much with which to occupy 
its attention when it comes to the all-important development of the 
new air traffic control techniques, for without them there will be no 
real progress in civil—or for that matter—amilitary aviation. 


Reflections on a Visit 


Quite apart from any political overtones—.and they have not been 
particularly muted—the visit to the United Kingdom last week of the 
World’s first acknowledged astronaut has been an event to remember. 
When the echoes of all the tumult and the shouting—to say nothing 
of a modicum of hysteria—have finally died away, Major Gagarin’s 
welcome in London and Manchester will be remembered for what it 
was—a warm and sincere tribute to a man of great courage who played 
a leading réle in the most remarkable pioneering achievement of 
modern times. 

From time to time, such welcomes—and they are by no means the 
prerogative of this country—are accorded to the bold and the brave 
and the men of great achievement. And this recent reception has 
quite rightly been just such an occasion. 

But rarely has an event of this kind been founded on so few hard 
facts. That is not to cast any aspersions or doubts on Major Gagarin’s 
historical effort or on the contribution Vostok has made to astro- 
nautical—and aeronautical—progress in Russia. Nevertheless, on all 
previous great occasions of this sort, the facts of the achievement 
concerned have been made available in all their minutiae. In contrast, 
man’s first essay into space is surrounded by a forest of question marks. 

As we record elsewhere in this issue, even at the huge Press con- 
ference organized for Major Gagarin at Earls Court, not one of these 
question marks was removed. It seems a pity that so fine an attainment 
is overcast by a seemingly pointless security. 
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Matters of Moment 


Later Marks of Lightning 


INCE going to press with our previous issue, which featured 

a cutaway drawing and descriptive article on the English 

Electric Lightning F.1A, the first production Mark 2 version 

of the interceptor has flown from the company’s airfield at 

Samlesbury. Only one further F.1A remains to be completed 

for the R.A.F. and Lightning F.2s and F.3s, together with the 
T.4 two-seat trainer, now make up the production line. 

These later operational marks have been described by the 
Secretary of State for Air, Mr. Julian Amery, as having “ better 
performance in range, speed and altitude, more advanced 
electronic equipment and an improved air-to-air weapon.” 
Basically similar to the Lightning F.1A, the first of these two 
developments—the F.2—presumably has initial changes and 
improvements over the earlier mark while the F.3 will incor- 
porate all of the developments at present envisaged. 

To provide the better operational performance mentioned by 
the Secretary of State, it may well be that these later marks 
will be equipped with Rolls-Royce R.B.146 Avon 300-series 
powerplants rated at 13,220 Ib. dry, or about 18,000 Ib. with full 
reheat, in place of the two Avon RA.24R turbojets used in the 
Lightning F.1. Other obvious changes could include the incor- 
poration of the OR.946 integrated flight instrument system; a 
new and improved internal weapons system to make use of the 
Red Top air-to-air missile; and provision for the carrying of 
additional external stores. 

To date, about nine Lightning T.4s have been produced and 
Service acceptance trials of the trainer are now nearing com- 
pletion at Boscombe Down. When these are completed it is 
understood that each Fighter Command Lightning squadron 
will receive one or more for dual checks, instrument ratings, 
armament demonstrations and other pilot conversion exercises. 

Lord Caldecote, the managing director of English Electric 
Aviation, has stated that the price for the Lightning is * £450,000 
upwards,” depending upon the type of weapons system and 
other refinements incorporated. 


Joining the Beagle Board 


AST week's principal news from the British executive 
aviation community was the announcement that Mr. P. W. 
Brooks, B.Sc.(Eng.), A.C.G.1., A.F.R.Ae.S.—at present fleet 
planning manager for B.E.A.- had been appointed to the board 
of British Executive and General Aviation, Ltd., as deputy 
managing director of the group. The official statement dis- 
closing this said that he would take up his new duties as soon as 
his present commitments with B.E.A. could be concluded. 
To his new post, Mr. Brooks takes a wealth of experience in 
civil aviation and—as a power and sailplane pilot of no mean 


THE HARD WAY.—For a Service assessment of the Handley 

Page Herald in a military réle, take-off and landing tests have 

recently been made in simulated battlefield conditions. A 

special 2,000-yd. + dust-bowl and mud-bath "’ strip was created 

for this purpose at Martlesham Heath. These tests have been 

accomplished successfully at full load and, at times, in 17-knot 
crosswind conditions. 
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AT THE AIR MINISTRY.—A reception for Major Gagarin 

was held by the Air Council during his visit last week. 

Here he is with the Secretary of State for Air, Mr. Julian 

Amery (centre), the C.A.S. Air Chief Marshal Sir Thomas 

Pike (extreme right) and the Russian Ambassador Mr. A. A. 
Soldatov (left), on the Air Ministry Roof. 


skill—a great enthusiasm for the business of flying for fun. 
He will also renew a close-working association that he had 
with Beagle’s managing director, Mr. Peter Masefield, when he 
was B.E.A.’s chief executive. 

Born in 1920, Mr. Brooks was educated in Switzerland and 
received his engineering training at the City and Guilds (Engin- 
eering) College, London University. During 1940 and 1941 he 
was for a time on the editorial staff of THe AEROPLANE before 
joining the Fleet Air Arm in which he served as a pilot. 

After the War, in 1947, Mr. Brooks became a technical officer 
at the Ministry of Civil Aviation and three years later was 
appointed assistant to the chief executive of British European 
Airways. In 1955 he became technical assistant to the 
Corporation’s chairman, and fleet planning manager in 1960. 


Blackbushe Reopening 

IR VICE-MARSHAL D. C. T. BENNETT has taken over a 
substantial part of Blackbushe airfield, Camberley, for 
development as a private, business and club flying centre. 
Blackbushe was closed by M.o.A. last year after post-War 
Operation as a commercial airport, and most of its ground 

facilities, including hangars and buildings, were removed. 
The runways are still in good condition, however, with 
1.500 yd. of the main strip being available, together with 
1,200 yd. of the N.W. run. Planning permission is being 


sought for 18 lock-up type accommodation, together with some 
light aircraft hangars. 

A reg is to be held on Thursday, Jly. 27 at 20.00 hrs. - 
the Hawley Hotel, Camberley, to discuss the formation of : 
local flying club at Blackbushe. 


| 
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Airship News in the U.S.A. 


HE U.S. Navy announced on Jne. 26 that it is to give up 

using airships, except for two ships which are to be 
retained for at least another year. These will be operated by 
the Airship Test and Development Department at Lakehurst 
through the fiscal year ending on Jne. 30, 1962. The naval 
authorities reported, however, that when these two ships are 
deflated. there will be 15 Goodyear-built airships stored and 
available for mobilization. 

Economy is the reason given for all this. Yet airships have 
proved to be cheaper to operate than conventional aircraft and 
can fly when all other aircraft are grounded. It will be remem- 
bered. too, that the R.A.F. asked for airships in 1945 to deal 
with the Schnorkel U-boats. The writer was at the conference 
which decided on this—and well remembers how the R.A.F. 
officers admitted that aeroplanes were too fast to deal with 
these new submarines 

Although helicopters can now keep station with slow-moving 
convoys and carry out searches at low speeds, this does not 
mean economy of fuel consumption. And the helicopter with 
its cramped and noisy quarters—with a duration limited to, 
say, five hours—seems a poor substitute for the airship with its 
roomy, quiet, vibrationless car, and its ability to remain in the 
air for twice as many days as the helicopter’s hours! 

VENTRY. 
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The Second Mereury 


SECOND launching of a manned Mercury capsule on a 

sub-orbital trajectory was planned to take place last 
Tuesday at Cape Canaveral, with Captain Virgil Grissom, 
U.S.A.F., at the controls. At the time of going to press, how- 
ever. the launch had had to be postponed because of bad 
weather in the range area. 

As in the case of Cdr. Shepard's flight in “ Freedom 7” 
on May 5, the booster was to be a Redstone. Whereas the first 
mission took the astronaut to a height of 115 miles and 302 
miles downrange, a new launch angle was expected to result in 
a flight trajectory approximately one mile higher and three 
miles shorter. 

The capsule itself, nicknamed “ Liberty Bell,” was similar to 
the first manned spacecraft except that it embodied a number 
of modifications which have been worked into the programme 
over the past 12 months, mainly on the advice of the astronauts 
themselves. It weighs about two tons at lift-off; on previous 
occasions, NASA has always quoted the weight of the Mercury 
capsule as “ about one-ton,”’ though it is known that the 16-ft 
escape tower accounts for an extra 900 Ib. or so. 


Crisis in R.A.F. Recruiting ? 


1E serious R.A.F. aircrew recruiting situation, the theme 

of almost every speech that I've heard Air Officers make in 
the past two years or so, was bluntly summed up by the Chief 
of the Air Staff. Air Chief Marshal Sir Thomas Pike. when he 
spoke at the Central Flying School Association’s dinner on 
Jly. 14. 

If the present trend wasn’t checked and improved, he said. 
there would be difficulty in finding crews for all our new air- 
craft. At present, far too many aircrew applicants were not 
making the grade and, while standards must be maintained, the 
present wastage must be eliminated. The processes of selection 
and training were being urgently examined and changes were 
being made. 

It seemed clear, for instance, that aircrew trainees must be 
given air experience at an earlier stage than had been the 


DIRECT HITTER.—At the first public demonstration last week 
of a firing of an English Electric Thunderbird surface-to-air 
weapon it scored a direct hit on a Meteor target drone flying 


at 30,000 ft. Thunderbirds are now in service with the 
Guided Weapons Regiment, Royal Artillery. 


practice and, with that and other factors in mind, Initial 
Training Schools were being given a new look. All who were 
concerned with training should ask themselves: “ What am / 
doing wrong? Is the trainee being discouraged?” At flying 
training establishments the searching question should be: “ Is 
flying intensity high enough?” 

Turning to the problem of the U.K.’s populated air space, 
Sir Thomas spoke of a forthcoming new Air Traffic Control 
organization based on Service requirements and including the 
automatic control of fighters. Later, it would be integrated 
with the control of civil aircraft. 

Another aspect of civil flying was brought up by Air Cdre. 
H. P. Connolly, the C.F.S. Commandant, who pointed out that 
there was no organization for checking the piloting standards of 
the fast-growing numbers of pilots of private and executive 


aircraft. A paper on the subject was being prepared by C.F.S., 
whose experience, he suggested, might play a part in such an 
organization. 

Finally. Air Cdre. Connolly hoped that when C.F.S. 


celebrated, next year, its Golden Jubilee it would be unchanged 
from what it had always been 
British military aviation was built. 


the military bedrock on which 
WREN. 


BEAUTY ON THE WING.—-Now code-named « Beauty, ”’ 
appeared at the Moscow air display on Jly. 9. 


this supersonic bomber is one of the new Russian types which 
Described as slightly larger than the Convair B-58, the Beauty has rear-mounted 


engines, wing trailing-edge pods for undercarriage stowage, retractable fuelling probe in the nose and a radar-operated tail 
turret. 


Ten examples appeared in the display. 


More pictures from Tushino are on page 67. 
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OPtional Reading—3 


HERE was a time about 1957 when the industry as a whole 

thought that the noise problem wag largely academic. 
It is true that some of the very large manufacturers were carry- 
ing out their development on suppressors; but they were still 
quoting costs per capacity ton-mile on the bagis of performance 
without suppressors, and it was on these figures that many an 
airline ordered its jet equipment. I mention this not because 
I propose to write about noise but because it seems to me that 
there may be another factor, economically of about the same 
magnitude, which sections of the industry may be ignoring, but 
which in the end will assert itself: this is the question of crew 
fatigue, with special reference to jet operations. 

Now straight away someone will say: “ This fellow is about 
to plunge into the manufacture of featherbeds for pilots; 
domestic furnishings are not my line.” Well, he had better skip 
the column this week; that is why it is called “ OPtional 
Reading.” But my guess is that he will be looking for it in 
about a year’s time, when the results of one or two medical 
surveys and pilot strikes begin to exert their influence. 

Crew fatigue was not a great problem so long as day flying 
predominated—say, till 1947. There were two reasons for 
this. Firstly, the job of commercial piloting, while not exactly 
a 9 to 5 routine, was for the most part 6 to 5 and enabled the 
crew to sleep at its accustomed hours. Secondly, the passengers 
normally stayed with the aircraft and the crew for the duration 
of the flight: so the working day for the crew was limited to 
what the average passenger was prepared to stand. The great 
increase in the capital cost of airliners, however, changed all 
this: it postulated a high utilization and, therefore, a high 
proportion of night flying and the introduction of the crew 
slip. This is where the fatigue problem first showed itself 
seriously. What was the minimum time for slipping after a 
17-hr. flight from London to New York? There was little or 
no medical research to guide the operator in deciding on a 
one day or a two-day minimum slip. But that was not his only 
worry: he had routes not operated on a daily basis (e.g., London 
to Sydney) and here social considerations added to the 
complexity: how long could one reasonably keep a crew cool- 
ing its heels in Karachi or Darwin while awaiting the next 
service? And so, having no barometer for fatigue or social 
acceptability, the operator arranged his rosters on a trial and 
error basis, making no clear distinction as to whether the 
length of a rest period was determined by medical (safety) or 
secial considerations, 

In the circumstances of the time he showed himself very 
wise since for the past decade no one has succeeded in drawing 
a clear line between the two. But now it has to be done. The 
pilots of B.E.A. have said that on airways flying (and that is 
most of it these days) safety is prejudiced by operating a 
four-sector day on a Comet; they have said it with such force 
that they were prepared to back it up with strike action; B.E.A. 
has recognized the seriousness of the situation at least to the 
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extent of requesting the Royal Aircraft Establishment Flying 
Personnel Research Committee to report on the subject. 

As a matter of fact, B.E.A. is not the only agency to take this 
type of action. In 1959 the F.A.A., acting on the complaint 
of the F.E.1.A., set up a committee to study the medical aspects 
of fatigue in flight engineers flying jet aircraft. The report 
should have been made available in April, 1960, but all I recall 
at that date is a note to the effect that the committee had reached 
the conclusion that the problem affected all operating personnel 
and that it requested its terms of reference to be extended to 
cover pilots. One hopes that this diversion will not mean 
the end of the study, because to end the study will not mean 
to end the problem. If the governmental authorities do not 
get down to an unbiased scientific appraisal of crew fatigue. 
then the crews’ own organizations will do so. In fact, the 
French crews’ organization, SOGESTA, has already sent a 
medical team to and fro across the Atlantic, recording patho- 
logical, clinical and functional variations of the operating crews 
and of themselves. The results should be available shortly. 

Pending results of these various investigations, some may 
continue to think that the matter is a pure chimera: or an 
excuse for less work for the same pay. As I mentioned earlier. 
in 1957 some operators shut their eyes to the noise problem and 
hoped it would go away. But it did not, and discounting it 
upset their plans pretty drastically. Before they convince 
themselves, therefore, that there is no genuine crew fatigue 
problem in connection with present operations, | would remind 
them that there is now a good deal of evidence that there is. 

One factor taken as reliable in industry at large is that, when 
fatigue is serious, the petty sickness rates of workers tend 
to go up. Airline operators have not, so far as I know, 
published their statistics on this, but it is known that B.O.A.C 
met the problem when it first introduced the Comet; T.A.A 
met it with the Viscount; P.A.A. and Air France with the 707. 
In all these cases the initial approach was that there was no 
reason why a pilot who was used to flying a monthly quota 
of 85 or 90 hr. on piston-engined equipment could not continue 
to do so on the turbines. They tried it. But in all cases they 
had to cut back: where scheduling difficulties did not impose 
a limitation (as in short-haul work it tends to do), the increase 
in petty sickness imposed its own limitation. 

The cut-back seems to have settled to a figure of about 
70 hr. This has, however, been arrived at by a variety of 
methods. In the case of B.O.A.C. and T.A.A. it is believed that 
company medical opinion had a strong influence and the cut 
was, at least to some extent, voluntary on their part. In the 
case of P.A.A. the reductions have been brought about mainly 
by processes somewhat idiomatic to the United States, namely 
the various contractual “ pay and credit” formulae (e.g., for 
each two hours on duty in the air or on the ground one hour 
will count towards flight time and, incidentally to our subject, 
towards flight pay). In the case of Air France the pilots went 
on strike. 

The above are not isolated cases, The problem applies to 
nearly all airlines or it will soon apply. It would, therefore, 
be only prudent to take into account the facts of life when 
planning the utilization of jet crews.—C.C.j. 


Cranfield’s Day 
T the College of Aeronautics on Jly. 7, the annual presen- 
tation of diplomas, prizes and awards was made by Mr. 
Alan Bullock, Master of St. Catherine’s College, Oxford. 

Sir Freperick HANpiey Pace, chairman of the Board of 
Governors, referred, in his opening remarks, to the increasing 
importance of the College as a national centre of post-graduate 
training, with new courses in such subjects as automobile 
engineering, welding technology and operational research. 

Presenting the prizes, Mr. ALAN BULLOCK spoke of the com- 
parative youth of the College. It was obvious, he said, that 
during the 14 years of its existence, it had established itself 
and made an important niche for itself by satisfying a need 
for a particular type of education. _ 

Speaking as a historian, he emphasized that technology was 
not a new development but was in fact the oldest of the crafts. 
The effects which technology had made on the development of 
civilizations were profound, and he regretted that technologists 
did not set their sights high enough. It was insufficient that 
technologists should make inventions which could change the 
method of living for millions of people, and then expect to 
pass on to other people the sociological problems which these 
changes brought about. Technologists must realize the impli- 
cations of what they did, and apply their experience and 
training in such ways as to ensure that their work was for the 
general benefit of mankind. 

Mr. Bullock doubted the wisdom of forming departments 
of technology at existing universities, where the idea was that, 
by contact with students in other faculties, some culture would 


rub off onto the technologists. Society is an amalgam of all 
subjects, and he believed that the better way would be to 
create technological universities such as Massachusetts Institute 
of Technology, where—from within their own realization of 
the need—the technologists would very soon create schools in 
economics, politics, sociology, history and the arts. 


Back to Bristols 


ROM the Bristol Aeroplane Co., Ltd., comes an announce- 

ment that Mr. C. J. Luby, M.I.Prod.E., A.F.R.Ae.S., has 
joined its board. He has been joint managing director of 
Dowty Rotol, Ltd.—a position from which he recently resigned 
—since 1960. 

Mr. Luby is no newcomer to Bristol Aeroplane Company 
affairs, for he served his apprenticeship in what was then the 
company’s Engine Division, and in 1942 was works manager of 
its experimental department. Prior to that, however, in 1937 
he had been appointed works manager of Rotol Airscrews, 
Ltd. (later to become Rotol, Ltd.). 

In 1951 Mr. Luby went to Canada as president of Canadian 
Steel Improvement, Ltd.; and in 1956 he was invited to join 
the board of Rotol, Ltd., as assistant managing director. Two 
years later he was appointed managing director to succeed Sir 
John Evetts, who had become chairman. And when the Rotol 
company was acquired by the Dowty Group Mr. Luby was 
appointed joint managing director of the new subsidiary- 
Dowty Rotol—formed to integrate the Group’s aircraft 
equipment interests. 


} 
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The 1961 
Air Race Finals 


AST week-end’s air meeting at Coventry for the King’s Cup 

race and the Lockheed Aerobatic championship was visited 
by the full fury of the English summer. While torrential rain 
did its best to turn the grass areas of Baginton into a quagmire, 
proceedings were livened on Friday afternoon by a freak whirl- 
wind which rolled the judges’ caravan for the Lockheed contest 
on to its side, judges and all, in an additional and unscheduled 
aerobatic manceuvre. 

Apart from this unexpected evolution, the meeting was 
notable for the introduction of two startling new aerobatics 
by the Czechs, whose national champion Jiri Blaha gained a 
thoroughly well-deserved victory in the Lockheed International 
competition. The King’s Cup was as closely contested, Sqn. 
Ldr. Brian Iles—twice previously British Air Racing Champion 

maintaining a short lead from We. Cdr. McIntosh past the 
finishing pylon. And on the basis of the Coventry and Cardiff 
race meetings, master-butcher Sid Aarons became the 1961 
British Air Racing Champion. 

In some respects, however, the weather was less unkind than 
it might have been, After day-long delay on Friday, when 
pilots and visitors were treated to a remarkable succession 
of meteorological phenomena, conditions finally improved 
sufficiently towards late evening for the finals of the Lockheed 
Trophy event to be held. On Saturday, despite the odd shower, 
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Baginton avoided the worst of the day’s thunderstorms farther 
afield, and the King’s Cup race took place in light winds and 
good visibility under a heavily overcast sky. 


The Lockheed Trophy 

From the preliminaries of the Lockheed event, on Thursday, 
seven pilots (two having tied) were selected from the 17 entrants 
for the final contest. As usual, none of the British contestants 
qualified, despite excellent performances by the Tiger Club 
pilots. Charles Boddington’s demonstration was particularly 
impressive, but it is quite clear that the Tiger Moth, even with 
an inverted fuel system, cannot compete against more specialized 
aircraft. Norman Jones recently bought a Stampe for the 
Tiger Club, however, and next year British pilots should stand 
a very good chance in the Lockheed International event. 

On the other hand, there can be no argument that the Zlin 
Z.226 has established itself as the supreme aerobatic aircraft 


Above, King's Cup first, second and third: Brian Illes, Wg. Cdr. 
Mcintosh and Teddy Knox (right to left), 


throughout the World. The three Czech pilots who came over 
with this type flew it far beyond the limits normally established 
for light aircraft, and apart from proving its amazing strength, 
showed the perfection of each individual control at any point 
in the speed range, and the excellence of the inverted fuel and 
oil pick-up. 

It was unfortunate that the Russians did not appear at 
Coventry; in the Yak-18 they have a good aerobatic aircraft, 
and a single-seat version appeared last year at the Bratislava 
championships. There was apparently some prospect this year 
of the well-known test pilot Kokkinaki bringing over the new 


Far left, flanking the winner 
of the 1961 Lockheed Inter- 
national Aerobatic cham- 
pionship, Jiri Blaha, of 
Czechoslovakia, are left, 
Verette of France (second) 
and Trebaticky, also a Czech, 
third. 


Left, winner of the S.B.A.C. 

Trophy for the fastest speed 

in the King’s Cup, Viv 

Bellamy is seen here in the 

cockpit of his Spitfire 8, with 

Tiger Moth pilot J. W. C. 
judge. 

Photographs copyright 
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Yak-32 light jet trainer to Coventry but, according to Russian 
officials, his visit was cancelled at the last minute. His par- 
ticipation would presumably have been connected with the 
Soviet exhibition. 

Blaha, who is a test pilot in Czechoslovakia, flew a pro- 
gramme of smooth continuity and superb assurance, in a 
single-seat Zlin Z.226 Akrobat. Two of these were brought 
over by the Czech contingent, by whom they had this year 
been fitted with spats over the fixed undercarriage to minimize 
reduction of speed during high-g manceuvres. Power margin 
and acceleration are as important as precise control, particularly 
in many inverted aerobatics, so that aerodynamic cleanliness 


Below, a Victor from the Gaydon O.C.U. flies over the parked 
racing aircraft. Left, the unique and venerable Arrow Active 
belied its years in the hands of Dennis Hartas. 
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KING’S CUP AIR RACE, 1961 


Pilot Aircraft H'cap Lap 

3 C. P. Francis Turbulent 00. 1 1 1 
18 N. H. Jones Tiger Moth 02.18 2 2 2 
28 P_B.R. Vanneck Tiger Moth 02.29 3 3 3 
52 Miss S. Scott Jackaroo 02.48 4 4 5 
21 J. W. C. Judge Tiger Moth 02.50 5 5 6 
16 G. Rees Tiger Moth 03.32 6 6 4 

5 C. Gregory Taylorcraft “DD” 04.39 7 7 7 
14 |. Trethewey Tiger Moth 06.10 8 8 9 
22 C. E. Elton Tiger Moth 06.35 9 9 8 
a] R. Crowhurst Comper Swift 09.44 10 10 11 
35 H. B. tles Miles M.18 11.12 11 11 10 
43 S. M. Aarons Hawk Trainer 11.27 12 12 12 
48 D. Hartas Arrow Active 11.40 13 13 13 
PA R. H. Mcintosh Cessna 175 : 12.05 14 14 14 
19 P. G. Masefield D.H ot seeaaeed ; 12.25 15 15 15 
63 G. P. Watson Proctor 3 P 14.37 16 16 17 
72 T. Knox Proctor 3 14.56 17 17 16 
80 P. Blamire Gemini 3 17.11 18 18 18 
bl G. Marler Falcon 6 zs 17.26 19 19 19 
96 R. R. Paine Hawk Speed6 .. 19.25 20 20 20 
9 V. H. Bellamy Spitfire 8 en 26.50 21 21 u 


becomes important. This seems to be the weakness of the 
biplane in advanced aerobatics. 

The new international champion also exhibited to perfec- 
tion the new mancuvre, which, unfortunately, from the 
observer's point of view, defies description. The Czechs call 
the variations of this manceuvre “Lomcovak No. 1” and 
“Lomcovak No. 2,” but as there is no precise translation 


for this term, beyond “ flicking very quickly,” this does not 
take us very far. It is not a flick roll, although the air- 
craft is stalled, and the nearest one can get to describing it 


is to say that it is a horizontal rotation of the aircraft, which 
has its vertical axis in the line of flight and the cockpit facing 
in the same direction. 

It can be entered from a vertical bank, at which point the 
stick is pushed hard forward, and as the aircraft turns through 
9) degrees, still on one wing, full top rudder is applied to 
start the rotation. Up to three complete turns can be per- 
formed, with the aircraft cartwheeling forwards and downwards, 
and from the ground, appearing to travel backwards at times, 
before recovery. The second variation appears to be from 
the top of a loop, when it seems to do the same thing while 
going vertically upwards. 

Originality is a rare commodity in any activity, but it is 
especially rewarding in aerobatics. Coupled with the ge 
control in all the classic mancuvres performed by Blaha, 
left very little argument in selecting the winner. Blaha’s pola 
Stration is the ultimate mastery of man over aeronautical 
machine; he puts the Zlin at any attitude and any point in the 
sky with absolute precision, relative to the ground, his position- 
ing being faultless 

Freed of height restrictions during a repeat performance in 
the air display programme, he held the Zlin down within an 
inch or so of the ground after take-off at full throttle. 
suddenly rearing up and snapping over into a half-roll, for 
a steep inverted climb-away. He started an outside loop from 


about 50 ft., and also demonstrated the rarely seen Messer- 
fliegen, or “ knife-flying,” in a vertical side-slip, at a similar 
altitude. His programme also included a tail-slide into an 


inverted spin, inverted stall-turn, vertical aileron turn upwards 
and downwards, two upward flick rolls, a flickering eight-point 
half-roll and a stall-turn into a very tight outside turn. 

Verette, from France, did extremely well in coming second 
in the face of Czech competition, pitting his Stampe S.V.4 
biplane against the Zlin monoplanes. He finished his rapid 
succession of erect and inverted manceuvres towards the lower 
height limit of 100 m., which is good positioning if carefully 
done. Third man home, Trebaticky, was the only Czech 
flying a two-seat Zlin Z.226; he did everything Blaha had done, 
but without so much finesse. 

Liardon, from Switzerland, who was fourth in a Biicker 
Jungmeister, seemed to give very little away compared with his 
competitors, and final placings must have been very difficult 
to decide. Fifth was J. d’Orgeix, from France, in a Stampe, 
followed by the third Czech, Hulka, in a Zlin Akrobat, and 
Charollais in another Stampe. 


The King’s Cup 

Twenty-one aircraft lined up on Saturday afternoon at the 
24 end of Baginton’s 5,300-ft. runway (eventually to be 
11,000 ft.), for the start of the air race of the year. One entrant, 
73-year-old J. M. Donald, was a non-starter, probably because 
weather prevented him arriving from Scotland, while there was 
one substitution, Norman Jones standing in for Basil Maile. 
No startling modifications were apparent among the assembled 
types since their last appearance in the London-Cardiff events, 
and if one or two of the engines had been “ breathed on,” the 
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work was duly reported on the handicap 
forms. 

Lap | Einish Speed It seems from the close finish to the 
3 m.p-h race that pilots have to get up very early 
3 = on indeed to beat handicappers Joe Lyons, 
1 16 106 C. M. Britland and W. J. Charnley. One 
14 or two also discovered this the 
starting line, when unobtrusive (and 
a 9 110.5 undeclared) bits of Sellotape over the 
7 13 bo odd aperture were detected and removed 
124 by the eagle-eyed officials. 
14 20 129 To Clive Francis went the distinction of 
leading off in the 1961 King’s Cup, in the 
13 5 142.5 roundel-marked Tiger Club Turbulent 
11 2 145.5 which he uses to visit public schools, in 
his duties as an R.A.F. liaison officer. Off 
16 3 161, went the little red Turbulent round the 
18 8 174 scatterpoint on top of the Alvis test sheds, 
19 "1 jn for the first of the four laps of the 17-18- 
= | 298 mile course. Behind him, at rapid 

intervals, after a two-minute delay, 
followed a clutch of Tiger Moths and 
Sheila Scott’s Jackaroo which fought a 


private race all the way round, jockeying on the pylons. 

Francis came round at the end of the first lap before Brian 
Iles, the eventual winner, and passenger had taken off on his 
11.12 min. handicap, and half the field were still to go. Typical 
of the variety of competing aircraft were then the Hawk Trainer 
of Sid Aarons, Dennis Hartas in the veteran Arrow Active 
looking very fast—Weg. Cdr. McIntosh in the Cessna 175, the 
only American type in the race, and Peter Masefield in his 
executive Chipmunk. 

As one by one the back markers roared off after the field, 
which was streaming round on its second lap, Viv Bellamy’s 
Spitfire sat with stationary airscrew awaiting its 26.50 start time. 
Ron Paine, the last but one off, in fact, completed his first lap 
in the very fast Speed Six before the Spitfire finally took off, 
trailing black smoke from its 14-lb. boost as it climbed over the 
contestants, to begin its task of lapping them all three times. 

First position changes came as Rees emerged in front of 
the biplane gaggle round the airfield pylon at the end of the 
second lap. Significantly, Brian Iles also gained a place over 
the Comper Swift by the end of Lap 2, and Knox had changed 
places with Watson, whom he had followed at the start, in a 
tussle between the two Proctors. The Spitfire flashed round at 
the end of its second lap just as Masefield brought his Chipmunk 
into the third. 

By then, Norman Jones had taken the lead in his Tiger Moth, 


with Peter Vanneck lying second and Francis third. “ All- 
weather Mac ” was doing very well in the Cessna, having gained 
three places, and his chances looked very promising. All but 


the Spitfire had then streamed round the pylon for the last lap, 
when the small shape of Francis’ Turbulent slipped in over the 
A-W sheds to land with oil pressure trouble. Several minutes 
elapsed before the Spitfire tore round to join the rest of the 
field, Bellamy turning widely round the pylons within his 
maximum g capability at top speed. 

When the first dots became identifiable over the trees on the 
home run, Iles’ white M.18 was seen to have a clear lead over 
the Cessna, which was in hot pursuit. Mac, with passenger 
Malcolm Hackett, could not quite make it over wily Iles, twice 
previously the British Air Racing Champion, and Knox also did 
not quite have the legs to close from third place. Good handi- 
capping and good flying were evidenced by the arrival of the 
Spitfire in fourth place, together with the best part of the field 
in a closely spaced finish. 

To Iles, then, went the King’s Cup, and to Aarons, the 1961 
B.A.R.C, award. Bellamy gained a well-earned prize in the 
form of the S.B.A.C. Trophy for the fastest speed, averaging 
nearly 300 m.p.h. round the very small circuit. 

The King’s Cup race was the main event in a varied display 
programme during the Saturday afternoon, which included a 
number of Service items. These were opened by a Handley 
Page Victor from the O.C.U. at Gaydon, followed by refuelling 
demonstrations and fly-pasts by U.S.A.F. KB-50J, F-101C, 
F-100D and B-66B. Solo aerobatics by a Vampire T.11 were to 
an unexpectedly high standard. Formation aerobatics were 

erformed by 92 Sqn. Hunters and C.F.S. Jet Provosts. 

Welcome visitors were the Mystére IVs of the Patrouille de 
France, complete with tricoloured smoke, and there were also 
displays by a Canberra and a Chipmunk. Other Service partici- 
pation included delayed drops by the S.A.S. Skydivers from two 
Beavers and an Auster 9 of the Army Air Corps. 

On the civil side, the prototype Beagle-Auster Airedale, 
G-ARKE, made a welcome re-appearance at Coventry, showing 
its exceptional low-speed manoevrability and docility in the 
hands of Ranald Porteous. The Handley Page Herald also 
flew past, and the afternoon was completed by a circus of 
executive types including the Aztec, Comanche, Travel Air, 
Meta-Sokol, 


Skylark, Cessna 172 and 175.—JOHN FRICKER. 
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Aviation News in General 


SWISS BLOODHOUNDS.—Ap order 
from Switzerland estimated at between 
£25-£30 million for the Bloodhound SAM 
system is to be placed with B.A.C. 
pending the approval of the Swiss 
Parliament This is said to be “ some- 
what larger” than that from Sweden (see 
last week's issue). 


AVONS IN AMERICA.—A British 
turbojet went into service with an 
American domestic airline for the first 
time when United Airlines introduced the 
Caravelle VIR on its New York-Chicago 
Ily. 14. Two Rolls-Royce 
turbojets power the VIR. 


Service on 
Avon 532R 


JAPAN’S STARFIGHTERS.—First of 
180 F-104J Super Starfighters for the 
Japanese Air Self Defence Force has 
made its first flight from Lockheed’s 
Palmdale, Calif., facility where it is to 
be flight-tested. Two more F-104Js are 
to be built by Lockheed. The remaining 
177 will be produced in Japan. 


FRAINERS FROM CESSNA.—Pro- 
duction of the Cessna T-37 has been 
extended into mid-1963 by U.S.A.F. 
contracts worth about $5 million for 
additional T-37Bs. These are destined 
for “several friendly foreign countries 
under the Military Assistance Program 
to bolster their defence and training 
forces.” More than 600 T-37s are in use 
with the U.S.A.F. 


CUBAN MiGS.—A Colombian news- 
paper has credited Cuba with 26 MiG 
fighters of an undisclosed type, but 
American sources say that the number 
may be greater. Some 80 Cubans 
are reported to be receiving pilot train- 
ing in Iron Curtain countries. 


ROTARY RECORD.—Latest Soviet 
submission to the F.A.I, for recognition 
as a World record is one for helicopters 
in the class for women, Anna 
Gueppennere piloting a Mil Mi-1 has 
averaged 118.06 m.p.h. over a 100-km. 
closed circuit. 


TOO THIN.—Owing to a 
error, the thickness/chord ratio of the 
Lightning’s wing was given last week 
(page 43) as 0.016. No doubt English 
Electric’s rivals in the supersonic aircraft 
business will be relieved to know that the 
correct figure is 0.06. 


printer's 


MORE FOR SPACE.—Elliott-Auto- 
mation and C. A. Parsons and Co. have 
joined the British Space Development 
Company Elliott-Automation will be 
represented on the technical committee by 
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Mr. W. R. Thomas, joint general manager 
of Elliott Brothers (London), Ltd. C. A 
Parsons and Co. will be represented by 
Dr. H. M. Finniston, deputy research 
director. 


MOUNTAIN MOVED.—In the 
caption of the picture of two Hastings of 
No. 36 Squadron on page 17 of our Jly. 6 
issue inadvertently placed Mt. 
Kilimanjaro in Kenya. It is, of course, 
in Northern Tanganyika, near Kenya's 
southern border. 


MORE VOSTOK QUESTIONS,— In 
a special B.B.C. television interview 
following his Press conference at Earls 
Court, Major Gagarin explained that he 
could not say whether the capsule shown 
at Tushino was the actual spaceship or 
an exact replica of Vostok. He asserted 
categorically that there was no other 
manned space flight in Russia before his. 


TIROS AGAIN.—Launched by a 
Thor-Delta rocket from Cape Canaveral 
on Jly. 12, the 285-lb. “ weather satellite ” 
Tiros IIL was established in a_ near- 
circular orbit at about 400 miles. It 
differs from earlier models in having two 
wide-angle TV cameras. Within two 
hours, it was sending back pictures of a 
storm off the Labrador coast. 


THE AEROPLANE 
and ASTRONAUTICS 
MIDAS TOUCH.—First attempt te 


launch a Midas infra-red missile-detection 
satellite into a polar orbit was made suc- 
cessfully from Point Arguello, Calif., on 
Jly. 12. The 3,500-lb., 30-ft.-long satel- 
lite—the entire top stage of the Atlas- 
Agena B launching vehicle—is traversing 
a high near-circular orbit with an apogee 
of about 1,850 miles. 


U.A.R. ROCKETS.—The U.S. State 
Department announced on Jly. 7 that 
permission had been granted for the 


United Arab 
“ weather research rockets ” 


Republic to purchase 
in America. 


SPACE POST.—West German Postal 
Authorities have reached agreement with 
NASA to co-operate in the joint U.S.- 
British-French programme of space com- 
munications using Relay and Rebound 
satellites. 


TWO-MAN CAPSULE.—The Martin 
Company has a project for a two-man 
Mercury-type space-capsule which, they 
state, could be placed in orbit by 1964 
using a booster derived from the Titan 
programme. It would be used mainly 
to test the reliability of spacecraft system 
components and sub-systems. 

(Commercial Aviation Affairs are on page 66) 


FIRST FAN.—More than 
60 hours’ test-stand time 
has been accumulated by 
the 14,000 Ib.s.t. Pratt & 
Whitney JT8D turbo-fan, 
the powerplant for the 
Boeing 727. Flight trials 
will begin later this year. 


ENGINEERING DIRECTOR.—M*r. 
J. R. Leach, chief engineer of Sir George 
Godfrey and Partners, Ltd., has been 
appointed a director. He joined the 
company in January, 1960, from Vickers- 
Armstrongs (Aircraft), Ltd., where he had 
been flight test manager for a number of 
years. 

HANNS KLEMM.—Dr. Hanns 
Klemm, who was famous for his range of 
light aircraft designs, died in May at the 
age of 75. His beginnings in the aircraft 


industry were made in 1917 when he 
worked with both Dornier and Heinkel 


His first real light sports aircraft, the 
KI-20, first flew in 1923-24. His last 
design, the KI-107, was produced in 


Germany by Bolkow. 


JOINING PYE.—Formerly with 
Smiths Aircraft Instruments, Ltd., Weg 
Cdr. T. W. T. McComb has now joined 


Corran Works (Pye Radio), Ltd., as 


director and general manager. 


MR. A. S. BISHOP.—It is with regret 
that we record the death on Jly. 10 of 
Mr. A. S. Bishop, a former managing 
director and chairman of the Goodyear 
Tyre and Rubber Co. (Great Britain), 
Ltd. 

MR. E. R. PRING.—We also regret to 
record that Mr. E. R. Pring, who retired 
from the board of E. K. Cole, Ltd., last 
year, died recently. He joined the 
company as a director in the first year 
of its formation 34 years ago. 
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Air Transport 


European Fares Up. . . 

N across-the-board 5°, increase in European air fares has 

been agreed by the IATA Traffic Conference and, subject 
to governmental approval, will become effective on Nov. I 
next. The new fares will apply generally on international 
services in the area composed ot the U.K., lreland, Scandinavia, 
France, the Benelux countries, Switzerland, West Germany, 
Austria, Italy, Yugoslavia, Algeria and Tunisia. This area 
excludes Spain, Portugal and Greece. 

The increase is attributed by IATA to the general rise in 
costs in Europe. It is not expected to “affect the continuing 
growth of air traffic,’ said Mr. K. A. Kristiansen, chairman 
of the Traffic Conferences. 


. . . and Atlantie Fares Down ? 


RIVATE talks between IATA member airlines operating on 

the North Atlantic, on the subject of cheap fares, were 
continuing in London this week. A similar meeting held in 
New York last month was inconclusive. The talks centre round 
proposals to introduce cheaper excursion fares and promo- 
tional fares: figures of £107 for a 23-day London-New York 
excursion and £70 return per person for organized groups have 
been mentioned. 

The progress of the talks has been influenced by the recession 
of traffic on the North Atlantic this year, but there are indica- 
tions that the worst is now over. In May, the average load- 
factor on all North Atlantic services was 48°, compared with 
71% in May, 1960, but progressive improvements have been 
recorded in June and in the present month to date. 


Apron Services by Airlines 
GREEMENT has been reached between the Ministry of 
Aviation and the Airline Representatives Board that the 

airlines will be responsible for the provision of apron services 
and airside passenger transport in the Central Terminal Area 
at London (Heathrow) Airport. Hitherto, the Ministry has 
been responsible for all airside passenger transport, and for 
providing apron services to the majority of airlines, including 
B.E.A. and their associates. This practice contrasts with that 
at the North Terminal, where the airlines have been responsible 
for these services. 

The new arrangements in the Central Terminal will come 
into effect on Apr. 1, 1962, on which date the airlines will 
also take over certain internal porterage facilities provided by 
the Ministry. Detailed arrangements for the take-over are 
now being worked out. 


A Hovercraft Service Planned 


PPLICATION has been made by Starways, Ltd., of 
Liverpool, to the Air Transport Licensing Board for 
licences to operate cross-river services by hovercraft. The 


application follows a policy decision by the Government that 
hovercraft should be regarded, for licensing purposes, as aircraft 
rather than as ships. 

One of the applications is to run hovercraft ferry services 
across the River Mersey, and the others are for similar services 


between either bank of the Thames and from Canvey Island; 
any points on the north and south banks of the River 
on the routes Liverpool-Isle 
Liverpool-Holyhead-Dublin; 


between 
Severn and the Bristol Channel; 


of Man, Liverpool-Belfast, and 
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Glasgow-Stranraer-Belfast. Also planned are services on the 
routes Portsmouth-Southampton-Bournemouth-Isle of Wight; 
Southampton-the Channel Isles; Newquay-Penzance-Scilly 
Isles; Dover-Calais; and Harwich-Rotterdam-Antwerp. 

Starways are already discussing orders for hovercraft with 
two manufacturers who have already produced prototypes. 
They plan eventually to have a fleet of 14 vehicles capable of 
carrying 100-150 passengers at 75 m.p.h., but 50-seaters would 
be used at first and might be in use in two years’ time. 
Liverpool Airport would probably become Starway’s first hover- 
craft maintenance base and a second one is likely to be 
established at Glasgow. 


Two Tragedies 


O major accidents within 24 hours marred airline opera- 

tions last week. The first, and perhaps the most disquieting, 
occurred at Denver, Colorado, on Jly. 11 to a United Air Lines 
DC-8, which veered off the runway on landing, hit a lorry on 
a new runway under construction, and caught fire. Of the 115 
passengers and seven crew, 16 passengers were killed and at 
least 45 were injured; the driver of the lorry was also killed. 
According to survivors of the accident, the captain had 
informed them shortly before the landing that the hydraulic 
system was inoperative through loss of fluid. The brakes and 
nosewheel steering on the DC-8 are hydraulically operated. 

On Jly. 12, an Eastern Air Lines’ DC-8 swung off the runway 
at Miami when landing after its pilot had reported * hydraulic 
trouble.” All tyres on the main undercarriage blew out but 
none of the 99 passengers or eight crew was injured. 

A telegram was sent to all DC-8 operators by the F.A.A 
on Jly. 13 —. changes in the procedure for emergency 
operation of the DC-8 hydraulic system. The purpose of the 
change is to conserve as much hydraulic accumulator pressure 
as possible during emergency lowering (by free-fall) of the 
landing gear, Attention was also drawn in the F.A.A. telegram 
to the possibility of an inadvertent opening of the DC-8 thrust 
reversers after the pilot had placed the controls in reverse. This 
could lead to loss of control of the aircraft. 

C.S.A., the Czech airline, lost its second Il-18 this year on 
Jly. 12, when an aircraft of this type crashed nine miles south 
of Casablanca. All 64 passengers and crew of nine were killed 
The aircraft was en route from Prague to Accra, had called at 
Ziirich and was to land next at Rabat. The latter airfield was 
closed by fog, and the I-18 was diverted to Casablanca. There. 
also, the airport was closed, and the aircraft was diverted to 
the military base at Bouskoura. It apparently flew into high- 
tension cables while turning away from Casablanca. 


Reducing the Competition 


DISTINCT change of attitude towards airline mergers has 

become apparent in the U.S. Civil Aeronautics Board since 
Mr. Alan S. Boyd was appointed chairman by President 
Kennedy. Whereas the board in the past had adopted a passive 
attitude towards mergers, it is now actively encouraging them 
and is conducting its own investigations to discover which 
airline should merge with which. 

Two airlines which are actively involved in the “ merger 
market” at this time are Northeast—which had an operating 
loss of $6 million in 1960 and $800,000 in the first quarter 
of 1961—and Continental. Mergers of both these airlines 
would, it is reported, be in accordance with C.A.B.’s plans for 
strengthening the industry. 

Northeast, it will be recalled, itself initiated merger dis- 
cussions with T.W.A. more than a year ago. T.W.A.’s own 
problems of reorganization and re-equipment slowed the 
progress of this deal, which had been approved by the Northeast 
board, and it was formally dropped on Mar. 31 last. The 
C.A.B. came into the picture when Northeast applied for a 
renewal of its licence to operate its New York-Florida route 
(the existing licence expires on Nov. 27 next). This route, for 
which Eastern and National are also authorized, has not come 
up to expectations since Northeast became the third carrier 
on it five years ago, and for this reason among others the 
C.A.B. is believed to favour a merger between Eastern and 
Northeast. This would reduce the competition on the New 
York-Florida service. 

Before considering the Northeast renewal application—a 
preliminary hearing took place on Jly. 11—the C.A.B. had 
ordered an investigation to be made to consider whether “ the 
integration of the routes of Northeast and another air carrier 
into a unified system by merger . . . would be in the public 
interest.” It also asked the 10 other U.S. trunk operators to 


(Continued on page 65) 


RUSSIAN ROTORCRAFT.— This model of the Mil Mi-6 
helicopter at the Soviet Trade Exhibition shows a prospective 
airline version with 60 seats and a ventral entry door. 


Photograph copyright “The Aeroplane and Astronautics” 
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Ten years with Aer Lingus 


In the Lisbon circuit, a Viscount of Aer Lingus. From small beginnings 
twenty-five years ago the Aer Lingus network has grown to encompass thirty 
cities of Europe as well as transatlantic New York. AIR BP has served 

the Aer Lingus European network for ten years. At Lisbon AIR BP fuels 
seven major airlines with the speed and command of detail that comes 


of perfect teamwork and full understanding of the operator's needs. 


Fast flying AER LINGUS... fast fuelling 
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BRITISH OXYGEN 
COMPLETE 
LIQUID OXYGEN SERVICE 


British Oxygen’s compact and lightweight equipment Whitworth Argosy C.1., English Electric Lightning, . 
is designed for all types of aircraft. Liquid oxygen Blackburn Buccaneer, Fairey Gannet, de Havilland 
breathing systems are in production for the follow- Sea Vixen, Comet 4C, and the Short Brothers and 

ing aircraft, the Folland Gnat Trainer, Armstrong Harland Belfast. 


Research and liaison keeps British Oxygen alert to the probiems of 


tlight—let them help solve your problem today. 


“=60 BRITISH OXYGEN AVIATION SERVICES 


BRIDGEWATER HOUSE, ST. JAMES'S, LONDON, S.W.1 
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Air Transport ... . 


(Continued from page 64) 


indicate whether they would be interested in merging with 
Northeast. 

As we noted briefly last week, Pan American has shown 
some interest in response to this request, but only if the New 
England and other local routes could be transferred to another 
airline. Pan American is primarily interested in obtaining a 
Boston-Miami route, serving other eastern U.S. cities, but has 
been repeatedly prevented from doing so by the C.A.B. in 
the past. 

Riddle Airlines also has shown some interest in a merget 
with Northeast as a means of obtaining authority to operate 
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a low-fare, no-frills, air-bus passenger service in the eastern 
U.S., of the type for which it recently applied to the C.A.B. 
The Board is not expected to regard this proposal favourably, 
as Riddle is considered primarily as a freight operator. 

Whatever the outcome of these manceuvres, it now seems 
certain that the number of U.S. domestic operators wiil be 
reduced in the course of the next year or two. along the lines 
suggested by some prominent airline executives, including 
Mr. C. R. Smith, president of American Airlines. Reduced 
to its simplest terms, the problem is one of too much com- 
petition, which has led airlines to overspend on new equipment 
and at the same time has kept load factors down to 
uneconomical levels. Is there a lesson here for the Air 
Transport Licensing Board, whose continuing hearing into the 
European routes case is noted below? 


Continuing the European Routes Case 


AYS eight and nine of the Air Transport Licensing Board 

hearings in the major European routes case were taken up 
with individual route applications (see our issues for Jne. 29, 
Sly. 6 and Jly. 13). For much of these two days, B.U.A. was 
the applicant and B.E.A. the objector, and a pattern of 
procedure was quickly established which made it possible to 
dispose of some eight routes a day; with the applications heard 
the week before, this brought to 19 the total of individual routes 
considered by the end of Jly. 12. 

The principal witness for B.U.A. in these applications is 
Mr. Dennis Whybrow, appearing as commercial adviser to the 
company (he is also general manager of Channel Air Bridge). 
For each route, a set of data has been prepared by B.U.A.; as 
an example, that for London-Cologne is reproduced here. After 
Mr. Whybrow has answered questions from Mr. Gerald 
Gardiner, Q.C. (for B.U.A.) he is cross-examined by Mr. H. E. 
Marking (B.E.A. secretary). The main purpose of Mr. 
Marking’s questioning is clearly to establish that the traffic 
B.U.A. would carry would not be of a new type, but would be 
holiday and business traffic of the kind already carried by 
B.E.A. 

For each route, B.E.A. has prepared a table showing the 
relationship of B.U.A.’s capacity and expected traffic to the 
total B.E.A. traffic forecast on the route up to 1965. The B.E.A. 
table for London-Cologne is also reproduced here 

Following Mr. Whybrow’s evidence, B.E.A. as the main 
objector calls Mr. W. R. Collingwood to testify to the likely 
effect of the B.U.A. applications, if granted. His evidence 
includes an estimate of the revenue loss to B.E.A. (on the 
assumption that B.U.A. would achieve 60°, load factor in a 
64-seater and all passengers would be diverted from B.E.A.). 
On London-Cologne, this loss was estimated to be £121,000 per 
year: the loss forecast for eight routes considered on Jly. 12 
alone exceeded £1 million in total. 

Mr. Collingwood also gives evidence on the bilateral agree- 
ments in existence between the U.K. and the other country 
concerned, to emphasize the B.E.A. claim that Britain is limited 
to approximately 50°, of the total traffic and B.E.A. already 


Application No.: A.1015 
Route: London (Gatwick)—Cologne 
Round-trip capacity requested by B.U.A.: 156 flights—19,968 seats 


Total passenger traffic between U.K. and Germany in 1960 Not available 


Average annual increase Not available 
Total travelling by air in 1960 420,000 
Average annual increase 1952-1960 23.4%, 
Forecast average annual increase 1960-1964 9.5% 
Traffic on U.K./Cologne route in 1960 25,433 
Average annual increase 1952-1956 16.9% 

1956-1960 26.2%, 
Traffic on London/Cologne route 1960 24,454 
U.K. residents visiting Germany 1954-1960 1,454,000 
Average annual increase 1954-1960 18.1% 
German residents visiting U.K. in 1960 167,000 
Average annual increase 1954-1960 12.4% 
Tourist air fare £22 5s 
Cheapest possible air fare £22 5s 
Cheapest surface fare (rail/boat) £10 16s 
Estimated air traffic on U.K./Cologne route in 1965 63,280 


(Based on a forecast 20% average annual increase 1961-1965) 
Round-trip capacity requested by B.U.A 19,968 seats 
Percentage of total air traffic in 1965 represented by B.U.A.'s application at 
(a) A 35% load factor 6,988 passengers=11% 
(b) A 50%, load factor 9,984 passengers =15.8% 
(c) A 60% load factor 11,980 passengers =18.9% 


These tables are examples of the information supplied by 
B.U.A. (above) and B.E.A. (right) in relation to each indi- 
vidual route application. 


carries this. In some cases, detailed statistics are given to 
show that the British share is more than half (i.e., London- 
Cologne, 58 London-Diisseldorf, 59°, including B.O.A.C. 
and the independents). Mr. Collingwood also compares B.E.A. 
traffic in the first quarter of 1961 with that for 1960, showing, 
in some cases, an actual decline (e.g., London-Diisseldorf 3°. 
down, London-Hamburg 5° down) and in other cases a 
growth rate well below forecast. 

From time to time this pattern of procedure has been inter- 
rupted by a question from a member of the Board or by the 
appearance of another objector in the case. When the applicant 
was Cunard Eagle, Mr. Ashton Hill appeared in place of Mr. 
Whybrow, but Mr. Marking’s questioning followed an identical 
pattern: “ Are you going to generate new traffic on this route? 
Are you going to carry holiday traffic? Are you going to carry 
business traffic? What types of new traffic are you going to 
generate? 

The hearings were to continue on Jly. 17, 18 and 19 this 
week, and then on Jly. 25, 26, 28 and 31, and Aug. 1, 2, 9 
and 10. At the present rate of progress, it appears that some 
nine more days will be needed to hear the 52 outstanding route 
applications (including 11 for domestic routes), and another 
day or two for the winding up. so the days allocated so far 
may just be sufficient to conclude this marathon case. 


ROUTE LONDON—COLOGNE 


| | 
| SUMMER | WINTER ANNUAL 
| Pass | P. miles| Pass P. miles| Pass P. miles 
(M) 
1963/4 
B.E.A. traffic 14,900 | 49 | 6,900 23 21,800 7.2 
B.E.A. growth 1,300 | 0.4 600 | 02 1,900 | 06 
B.U.A. capacity (seats) | 11,476 | — 6,192 19,668 
B.U.A. expected traffict} 6891 | 23 | 409] 13 | 10,987| 3.6 
-| 
B.U.A. expected traffic } } 
as B.E.A. traffic — i - 57 50 
B.U.A.expectedtrafic| | 
as % B.E.A. annual | | 
growth }; — | 575 | — 650 _ 600 
1964/5 
B.E.A. traffic | 16,400 | 5.4 7,600 2.5 24,000 79 
B.E.A. growth ; 1,500; OS 700 02 2,200 07 
B.U.A. capacity (seats) 11,476 | 8,192 19,668 
B.U.A. expected traffic®| 6,891 | 2.3 4,096 1.3 10,987 36 
B.U.A. expected traffic 
as%B.E.A.traffic..]| — | 43 | — 52 _ 46 
B.U.A. expected traffic | 
as % B.E.A. annual | | 
growth | 460 650 514 
B.E.A. traffic | 17,900} 59 | 8300) 28 | 26,200} 87 
B.E.A. growth | 1,500 os | 700 0.3 2,200 08 
B.U.A. capacity (seats) | 11,476 8,192 19,668 
B.U.A. expected traffic*| 6,891 2.3 | 4,096 13 10,987 36 
B.U.A. expected traffic | | 
as % B.E.A. traffic | _ 39 | -- 46 —_ 41 
B.U.A.expectedtrafic| | 
as % B.E.A. annual 
1962/3 to 1965/6 
B.E.A. growth (cumu- 
lative) | 4,300; 14 | 2,000 07 6,300 21 
B.U.A. expected traffic* | 20,673 69 12,288 39 32,961 10.8 
B.U.A. expected traffic | 
as % B.E.A. accumu- | 
lated growth 493 557 514 


*Based on 64-seater aircraft at 60° Passenger Load Factor (67% summer and 
50% winter) 
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Fairchild F-27s Continue 


BATCH of eight advanced-model F-27s is being built by 

Fairchild at Hagerstown on speculation, following a new 
survey of the potential market. The first of these aircraft is 
scheduled to fly in September with the remainder to be com- 
pleted by the middle of 1962. Production of the F-27 was 
stopped by Fairchild early in 1960, with five production aircraft 
and a demonstrator available for immediate sale. After more 
than a year during which no F-27s were sold, interest in the 
aircraft was renewed by a sales campaign late in 1960, and 
all six F-27s have been sold this year. 

Two new variants have now been developed by Fairchild 
and the eight new aircraft will incorporate several features to 
improve performance. In particular, the rear fuselage has been 
improved by replacing the two large airscoops for the air con- 
ditioning system by a flush inlet on the fin leading edge. A 
15-knot gain in cruising speed is claimed for this “ clean-up.” 

A version known as the F-27F is now undergoing F.A.A. 
certification for a gross weight of 39,400 Ib. (compared with 
38,500 Ib. at present) and a landing weight of 37,500 lb. This 
is expected to be available for executive operators by October 
and the aircraft now being built will be of this type. A second 
stage in the development of this version will raise the gross 
weight to 42,000 Ib. and a fuel jettisoning system will be intro- 
duced. At the higher gross weight, the F-27F will carry a 
7,250 lb. payload (36 passengers) a distance of 1,600 naut. miles. 

A second new version is designated F-27G, and is a freighter 
with 42,000 Ib. gross weight. Various fuel capacities are 
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offered in this version, the maximum range with 2,090 U.S. 
gallons being 2,560 naut. miles with a 5,000 Ib. payload. 

Fairchild are still actively promoting military and naval 
versions of the F-27 as a DC-3 replacement. 


Loftleidir in 1960 


OME interesting facts about the operations of the non-IATA 

carrier Icelandic Airlines were given recently at the 
company’s annual meeting. The company—Loftleidir H/F 
operates only on the North Atlantic route between Europe and 
the U.S., by way of Iceland. During 1960 a total of 350 
round-trips was flown, plus two extra flights between Iceland 
and Europe. The number of passengers carried increased from 
35,498 to 40,773, giving a load factor of 65.3%; these passen- 
gers represented about 2% of the total on the North Atlantic. 

Two DC-6Bs were put into service on Apr. 1, 1960, and one 
of the two DC-4s was sold to Interocean Airways of 
Luxembourg after being withdrawn from service on Jly. 1}. 
The other DC-4 operated throughout the year together with a 
second of the same type leased from Braathen’s SAFE. On 
Mar. 4 this year a third DC-6B was purchased (from Pan 
American) for $630,000. The second DC-4 has now been sold. 
A fourth DC-6B will be purchased later this year. 

The company operated in 1960 with a permanent staff of 
approximately 270, additional staff being taken on during the 
summer. Flying crews (which are now all Icelandic) comprise 
17 captains, 22 co-pilots, nine navigator/radio operators, 15 
engineers and 45 stewardesses. 

Revenue during the year amounted to I.Kr. 227 million 
(approx. £2.1 million) and the net profit was [IKr. 1.14 
million (£10,600). 


Commercial Aviation Affairs 


BRITANNIAS FOR’ SALE. — The 
latest edition of the Market Report pub- 
lished by Aircraft Exchange includes an 
offer to sell two Britannia 302s at the 
end of this year for $2,100,000 each. This 
version of the Britannia is operated by 
Aeronaves. 


BAHAMAS VISCOUNT.—Following 
the re-acquisition of Bahamas Airways 
by B.O.A.C., an ex-B.W.LA. Viscount 
702 has been converted (by Scottish 
Aviation, Ltd.) to a 52-seat four-abreast 
layout and is now in service on the 
Nassau-Miamj route in Bahamas Airways 
livery. 


TOURIST ATTRACTION, — Finnair 
has introduced a night tourist flight from 
Helsinki to the northernmost tip of 
Europe, North Cape, which is made 
wholly in sunlight and returns to Helsinki 
early the following morning. 


S.A.A. BOEINGS.—Configuration of 
South African Airways Boeing 707s has 
been changed from 93/32 to 111/20 
economy and first-class seats to meet the 
growing demand for cheaper travel on 
routes to Europe. 


WEATHER SHIPS 1960.— An 
ICAO report on the activities of the 
nine North Atlantic weather ships during 
1960 shows that they made 12% more 
routine radio contacts with aircraft than 
in the previous year. Aircraft flying 
across the Atlantic received 47,732 radar 
fixes, 44,623 non-scheduled radio beacon 


AMIR LINES 


transmissions and 2,901 pF _ bearings. 
Three people were rescued from the sea 
including the crew of two from a non- 
scheduled U.S. transport carrying a cargo 
of explosives, which ditched alongside 
one of the ships last September. 


AVRO SAFE FLIGHT.—Safe Flight 
precision stall warning systems have been 
ordered by A. V. Roe for use in the 
Avro 748 transport. 


SOUTH AFRICAN NEWCOMER.— 
The first major non-scheduled airline to 
obtain a licence in South Africa for nine 
years will begin operations in August. 
Operating as Terra Grande, it will fly 
amphibians from Johannesburg to the 
Seychelles Islands and to out-of-the-way 
fishing areas on the east and west coasts 
of South Africa. 


A.R.B. NOTICE.—Details of the pro- 
cedure for obtaining a certificate of air- 
worthiness for export, which is necessary 
in future for all new or used aircraft 
which have been built in the U.K., are 
given in Notice No, 61 issued on Jly. 1 
by the Air Registration Board. 


LEEDS/BRADFORD RESULT. — In 
the year ended Mar. 31 the Leeds/Brad- 
ford Municipal Airport had an opera- 
tional income of £38,855, exceeding 
operational expenditure by £1,002. Addi- 
tional expenditure on extensions and 
improvement totalled £21,876, and this is 
being borne by the two corporations. 


NEW AIRPORTS.—A private landing 
ground two miles from the centre of 
Hyderabad is to be developed as a muni- 
cipal airport capable of handling DC-3s 
and Fokker F-27s. A new airport for jet 
operation is to be built at Kurmitola to 
serve Dacca, in place of the present air- 
port at Tejgaon which is considered to 
be too near the city centre. A 10,500-ft. 
runway will be completed at Kurmitola 
by 1964. 


APPEAL DROPPED.—Falcon Air- 
ways, Ltd., decided not to proceed with 
its appeal against a decision by the 
Director of Aviation Safety on its appli- 
cation for an air operator's certificate. 
The hearing arranged for Jly. 12 was 
cancelled. 


B.E.A. APPOINTMENTS.— With effect 
from Aug. 1 the following four appoint- 
ments have been made by B.E.A. in the 
Eastern Mediterranean area: Mr. H. P. 
Lambe to be deputy manager, Greece 
and eastern Mediterranean; Mr. K. 
Nathan to be manager, Israel; Mr. M. S. 
Brander, to be manager, Levant (based 
in Beirut) and Mr, R. R. Martin, to be 
manager, the Gulf (based in Bahrain). 


TV AT SOUTHEND. — In order to 
serve a busy intersection at Southend Air- 
port which is not visible from the control 
tower a Marconi closed circuit television 
channel has been installed. 


TRANSPAC AGREEMENT. — An 
agreement between IATA and the Trans- 
Pacific Passenger Conference will make 
it easier for passengers between North 
America and the Orient or Australasia to 
fly one way and go by ship the other. 
Members of the two organizations can 
now become parties to a standard agree- 
ment without separate negotiations. 


JAP JET.—The first of five Convair 
880-Ms ordered by Japan Air Lines has 
been christened «Sakura” (Cherry 
Blossom) and was delivered to the air- 
line at San Diego earlier this month. 
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More 


Russian 
Revelations 


Above, two new photographs of the super- 

sonic aircraft code-named ‘“Bounder,” a 

single example of which appeared in the 

Tushino display. The delta wing appears to 

be about the same size as that of the Avro 

Vulcan; the engines are believed to be 
28,660 Ib. s.t. D-15 turbojets. 


Left, a modified Tu-16 («Badger’’) with a 

large nose radome for target acquisition and 

a primitive-looking powered bomb under 
the belly. 


Left, a new picture of the Yak-25 version 
known as « Flashlight-C,’’ which is probably 
a tactical light bomber. 


Below, a revealing photograph of the delta- 

winged Sukhoi « Fishbed’’ making a rocket- 

assisted take-off from the grass at Tushino. 

Features to note are the intake centre-body, 

which is believed to be movable, the small 

intake by the wing root, and stowage for the 
tail parachute. 
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The Fighting Services 


Air Rank Appointments 


ROUP CAPTAIN A. FODEN, C.B.E., Command 
Signals Officer, R.A.F. Germany, has been appointed to the 
post of Director of Telecommunications, Air Ministry; and 
Gp. Capt. L. H. Greenman, now commanding No. 30 Main- 
tenance Unit, Sealand, is to become Senior Technical Staff 
Officer, H.Q., Far East Air Force, Singapore. Both will assume 
the rank of Air Commodore in their new appointments at the 
end of next week. 
Having joined the R.A.F. in July, 1939, Gp. Capt. Foden has 
been a signals specialist throughout his career. He has been 
* Command Signals Officer, R.A.F. Germany, since last 
: September. 

Gp. Capt. Greenman joined the R.A.F. as an airman in 1936, 
and was a sergeant-pilot before being commissioned in 1940. 
He has been a Technical Branch specialist since 1942. Between 
1940 and 1944 he served with the Ministry of Aircraft Produc- 
tion and in the U.S.A. on engineering duties. 


Marine Helicopter Pilots 


NDER a new scheme to provide the Royal Marine Com- 
mandos with a proportion of their own aircrew, officers 
of the Corps are now specializing as helicopter pilots. This 
means that the Royal Marines will select officers to fly some 
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of the helicopters in the Commando carriers H.MS. 
“ Bulwark ” and H.M.S. “ Albion.” who will replace a number 
of the Royal Naval pilots engaged in this task. 

Selected officers will have 12 months’ flying training followed 
by two years in a Commando helicopter squadron. This will 
be followed by two years’ regimental duties and a further 
two years with a Commando squadron before returning to 
general Royal Marine service. 

The first helicopter pilot of the Corps is Lieut. R. Learoyd. 
a former National Serviceman who was called up in 1955. He 
served overseas with 3rd Commando Brigade, Royal Marines. 
as a temporary 2nd lieutenant and was selected in 1957 for a 
permanent commission. He served overseas with 40 Com- 
mando, Royal Marines, between 1958 and last year, when he 
was selected to undergo training as a helicopter pilot. He will 
join H.M.S. “ Bulwark” as a member of No. 848 Squadron 
next month. 


SHAPE Appointment 


EXT January Air Commodore C. B. E. Burt-Andrews, 
C.B.E., is to become United Kingdom National Military 
Representative at SHAPE. 

Appointed Secretary-General of Allied Air Forces Central 
Europe in 1951, he later became head of the Far East Defence 
Secretariat in Singapore. Since October, 1958, Air Cdre. Burt- 
Andrews has been the first Commandant of the Pakistan Air 
Force Staff College in Karachi 


Twenty-one Years of Parachuting 


AST week the R.A.F. No. | School of Parachute Training 

at Abingdon celebrated 21 years of existence. Established 
in 1940 as the Central Landing Establishment. the School has 
trained more than 120,000 British Army and other parachutists 
and logged over 750,000 descents from at least 18 different 
types of aircraft. 

During the Second World War the School. then located at 
Ringway Airport, Manchester, spread its sphere of influence 
until parachute training schools were operated in India. the 
Middle East and Italy. Since 1945 it has met requirements 
in Egypt, Palestine. Cyprus, Germany and the Far East. 

At the end of the War the School moved to Upper Heyford. 
where it operated for some years. In 1950 it moved again. 
to Abingdon, and it has been there that most of the significant 
developments have taken place. Double-door jumping was 
introduced in 1951, and the kit bag, Bren gun and rifle valises 
were replaced by the weapons container. 

Today the School. commanded by Wg. Cdr. B. F. Stannard. 
A.F.C., has expanded its syllabus from basic parachute training 
for the British Army to include courses for parachute medical 
teams, air dispatchers. Sandhurst and Cranwell cadets and 
Special Air Services free-fall trainees, as well as men from 
other nations. It has a total of 30 officer and 107 warrant 
officer and N.C.O. instructors, all members of the Physical 
Fitness Branch. 


R.A.F. Appointments 


HE following are among recent Royal Air Force appoint- 
ments: 

Bomber Command: Weg. Cdr. D. C. Williams to R.A.F. Marham 
as senior technical officer; Sqn. Ldr. D. J. Leith to R.A.F. Feltwell 
for instructional duties, with acting rank of Weg. Cdr. 

Fighter Command: We. Cdr. W. J. Swift to R.A.F. Manston to 
command. 

Coasta) Command: We. Cdr. G. A. Reed, M.V.O., D.F.C., to 
Headquarters for air staff 

Flying Training Command: Weg. Cdr. T. H. Blackham, D.F.C.. 
to R.A.F. Linton-on-Ouse as Chief Instructor; Wg. Cdr. L. G 
Martin to the R.A.F. Staff College. Bracknell, for directing stati 
duties; Sqn. Ldr. C. B. Elford to R.A.F. Biggin Hill as President 
of the Board of the Ground Officers Selection Centre, with acting 
rank of Wg. Cdr. 

Technical Training Command: Sqn. Ldr. K. C. D. Nixon, A.F.C.. 
to R.A.F. Bircham Newton for instructional staff duties, with act- 
ing rank of Wg. Cdr. 

Maintenance Command: We. Cdr. J. A. D. Sturges to No. 14 
Maintenance Unit. Carlisle, to command, with acting rank of 
Gp. Capt. 


KUWAIT ACTIVITIES.—During the recent Kuwait oper- 
ations Hunter FGA.9s of No. 208 Sqn. from Nairobi (top), with 
those of No. 8 Sqn. from Khormaksar, flew in on Jly. 1 
ahead of the first British troops. One of these squadrons 
has since been withdrawn. Centre, men of the 2nd Battalion, 
the Parachute Regiment, deplane from a Britannia C.1 which 
flew them in from Cyprus. Bottom, heavy equipment 
flown in by Beverleys of Nos. 30 and 84 Sqns., Middle 
East Command. 
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AERO- 


ELECTRONICS 


N the following thirteen pages some of the present 

and future developments in Air Traffic Control 
systems and the problems of long-haul navigation are 
studied. A table sets out the operational features and 
functional uses of the leading types of ground and air- 
borne electronic equipment for navigation, Air Traffic 
Control and communications purposes. 

The present international position on long-range 
navigation equipment and the absence of a “ standard ” 
aid are dealt with in the opening article. This describes 
the navigational procedures in various areas of the 


World and the possible long-range ground-based aids 
which are likely to be investigated at the seventh meeting 
of the COM Division of ICAO in Montreal early next 
year. Vertical separation problems in air traffic systems 
and associated procedures are also discussed in this 
article. 

From the extensive field of civil radar data handling 
systems at international terminals the installations at 
Zurich and Geneva have been selected for detailed 
description in this aero-electronics supplement. At both 
of these airports, the display systems provide a means 
of co-ordinating radar data for control purposes from 
three separate radars designed to fulfil different 
operational réles. 

In the last two articles in this survey, research and 
development in Air Traffic Control techniques in the 
United Kingdom are covered. The first deals with the 
experimental computer system to be installed at the 
Oceanic Control Centre at Prestwick in August and the 
second describes the computing system under develop- 
ment for the Ministry of Aviation’s Air Traffic Control 
Experimental Unit at Heathrow. 


These two activities represent important experimental 
programmes which are likely to have a considerable 
influence on the overall improvement of Air Traffic 
Control procedures generally. Certainly, the equipment 
described will make a valuable contribution towards the 
necessary extension of existing knowledge in a complex 
technology which has come to be one of paramount 
importance. 
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The Problems of Long-haul Navigation 


GAINST a background of extensive international operations 

(from the latest visual glide-path indicators in the United 
Kingdom to paraffin flares elsewhere), the more significant 
problems “a from the application of advanced performance 
aircraft to existing route structures, where considerable differ- 
ences are to be found throughout the World, area to area; and 
where overall advancement in associated services has never been 
in step with aircraft development and, in fact. continues to lose 
ground. 

From such a platform it is interesting to note that in early 
1962 the COM Division of ICAO holds its seventh meeting 
and that an agenda item will be “an exchange of views” on 
the establishment of a standard long-range navigation aid. 

The position at the present time internationally, and in the 
absence of a “ standard,” is that the “interim aid” is Consol. 
But where regional circumstances demand it, Loran or non- 
directional beacons (NDBs) may fulfil this “ interim ” measure. 

Considering the World as a whole, the absence of a 
“ standard ” as such has not proved to date to be serious. Some 
90°, of long-haul sectors are, of course, catered for, 
inadequately in some cases, by short-range navigation aids. 

The chart, Fig. 1. illustrates the general picture to advantage. 
It was originally designed to define those areas where United 
Kingdom legislation required the carriage of a specialist naviga- 
tor licence holder (it still does), but outside Areas A to J the 
holder of an ALTP licence meets the requirement: the basis 
being that there are sufficient short-range aids to make “ pilot 
navigation ” a realistic procedure. 

Such navigational procedures are, therefore. possible on the 
routes to South Africa via Cairo: to India, Hong Kong, Tokyo 
and Australia: and additionally routes within the North 
American continent. Such routes as these do, however, contain 
what at best can be described as an unhappy mixture of 

“Controlled.” “ Advisory and “ Informatory “airspace. In 
isolation “ Standard” or “ Recommended” such airspace may 
be; but at the speed and altitude of the subsonic jet, collectively 
it all seems “ highly irregular.” 

In accepting that real effort is being extended by ICAO we 
must call for better air traffic services and fewer procedural 
differences. Like the proverbial cake, you can’t have your fuel 
and burn it! 

The remaining areas have a more significant effect than their 
10°, of the total suggests—first, because they introduce the 
“non-standard ” element affecting all aspects of the operation 
and, secondly, because some of them are peculiarly important 
and traffic is relatively high. 

There are signs, for example, that the North Atlantic Air 
Traffic System is creaking and that in the immediate future 
there will need to be an overall improvement in horizontal 
navigational accuracy, in particular, to facilitate a reduction in 
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separation standards which, in turn. would provide some 
alleviation from delays or other restrictions to jet traffic. which 
is on the increase. In April and May of this year some 37 

and 38°, respectively of B.O.A.C.’s North Atlantic operations 
were restricted in altitude, track or time. This is, of course. a 

“ special area” problem which will undoubtedly have a signifi- 
cant effect on action arising from the discussions in Montreal. 

Utilization demands of jet aircraft have given rise to a large 
increase in daylight operations in general. and to North America 
in particular. Although the 24 hours is, therefore, being used 
more advantageously, apparently it is not enough to offset the 
traffic increases. Navigationally, this relatively new North 
Atlantic daylight feature makes significant the extremely 
limited “ day * cover of Loran, the popular aid in that area and 
the Pacific. 

This “ day” cover is shown in Fig. 2. Consol cover on the 
North Atlantic has not been included but is not, in effect. too 
dissimilar. In practice, Bushmills is received satisfactorily out 
to 30 0OW Long. and about 1,000 miles range is received from 
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Below, Fig. 1.—Areas 
where inadequate 
navigational aid 
coverage necessitates 
carriage of a specialist 
navigator. 
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Above, Fig. 2.—The 
coverage of 
the standard Loran 
service is denoted by 
the shaded areas. 


Left, the airborne 
Doppler systems of the 
U.S., Canada and the 
U.K. will undoubtedly 
be considered at 
Montreal next year. 
Here the ground speed/ 
drift angle indicator 
and the computer of a 
Doppler installation in 
a Boeing 720 are 
indicated. 


Nantucket, which is sited on the eastern American seaboard. 

In a daylight operation the gap in the centre of the “ Red 
Herring © pond is significant and we are back on dead-reckoning 
navigation. The daylight story in the Pacific on the route 
Honolulu-Tokyo is clearly much the same. 

The known long-range “ bag” at Montreal is likely to include 
the ground-based aids Dectra, Cytac (Loran C), Radio Web, 
Delrac, Navarho and Omega, all of which have had some 
international mention. In addition, it might be anticipated that 
the United Kingdom may be disposed to make some mention 
of its own vLF studies; and the airborne Doppler systems of 
the United States, Canada and the United Kingdom will 
undoubtedly be considered at that time. 

In addition to the necessary technical merits and political 
aspects, which will bear heavily on any eventual decision of 
“ standardization,” “ equipment availability ” and “ application 
time ” will prove to be the most significant. For this reason, in 
particular, immediate attention will probably be focused on 
Dectra, Loran C and airborne Doppler. 

Of the others, the feasibility studies of vie which have been 
conducted in the United Kingdom have been reported on with 
so much favour that the enthusiasts, with a little justification, 
are talking of “ major break-throughs of the long-range naviga- 
tion aid problem at last.” However. for technical and 
international reasons this answer is likely to be 10 years off. 
Development programmes covering suitable aircraft equipment 
should be put in hand as soon as possible if the 10 years 
estimate is to be achieved. 

The United States Omega system can also be described as 


VLF operating in the 10-14 ke/s. band. Like Loran, it uses 
synchronized signals from master and slave stations. An 
operational evaluation is planned for late this year and an 
airborne development receiver is expected to be flying sometime 
this summer. Progress reports talk of “ global coverage with a 
seven-station network.” 

Some form of viF offers hope to the international operator of 
providing at last the necessary ground-based element of a total 
aircraft navigation system which could be used universally, the 
other element. of course, being self-contained equipment such 
as Doppler or Inertia-Doppler. 

However. this is only in the foreseeable future but, neverthe- 
less, it is near enough in time scale to render any action which 
might be associated with Dectra and the North Atlantic almost 
overdue if this system is to have a reasonable “ life.” Dectra’s 
characteristics and application possibilities on the North 
Atlantic have been fully documented on many occasions. On 
the other hand. some readers will be less familiar with CytTac 
(Loran C), which is a delevopment from existing Loran. 

This LF phase-comparison system is a hyperbolic type and 
uses pulse techniques for range and ionospheric interference 
avoidance. The groundwave maximum range over water is 
about 2,000 miles; over land at worst about 1,200 nautical 
miles is achieved. The ionospheric wave range is around 
3,500 nautical miles. 

Three stations at Martha’s Vineyard, Cape Fear and Jupiter, 
on the east coast of the United States, have been in operation 
since 1957, and it is now reported that an evaluation shows that 
Loran C stations can maintain a synchronization of 0.1 micro- 
seconds and that navigational fixes are available to an accuracy 
of +} mile for a distance of 1,000 nautical miles using 
groundwave signals. First-hop skywaves are useful to about 
2,000 nautical miles day and night, and it is possible to obtain 
line of position accuracy of two n. miles within the service area. 

An estimate of the “useful air navigational coverage” 
provided by existing Loran C stations is shown in Fig. 3. This 
includes single-position line information. It will be seen that 
Loran C is established in the Mediterranean, the North Sea 
and the Pacific areas. 

Even so, with the time scale and vir developments particularly 
in mind, it is difficult to see any comprehensive international 
aviation application. The same can be said for Dectra. What 
may happen is that events in the North Atlantic area may force 
the issue such that the “ interim aid list ” is extended to include 
Dectra. in which case no doubt similar recognition for Loran C 
will be required. 

The international operator, however. wishes to avoid different 
“black boxes” and associated procedures from area to area. 
Apart from the marked nuisance value of non-standardization 
in flight-deck procedures, aircraft are not confined to one area 
and we would inevitably finish up carrying all the aids as costly 
deadload for a large percentage of aircraft life. Experience 
indicates that route fitting and maintenance (changing black 
boxes en route) is not a practical proposition. 

All major operators are progressively fitting airborne Doppler 
equipment and many expect this to provide the necessary degree 
of improvement in navigational ability and route flexibility and, 
with normal development, to tide them over the next eight years. 

The expresssion “ Doppler equipment ” does, of course, cover 
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Fig. 3.—The estimated useful 

air navigation coverage of 

Loran C. This is not the 

total service area of the 
system. 


a multitude of types. There are good grounds for assuming that 

“end product” accuracy varies significantly between the many 
available equipments, and if Doppler is to receive proper inter- 
national recognition and, what is more important, international 
application on such areas as the North Atlantic, end-product 
accuracy must be established. 

In the environment of normal civil operations, which do not 
include any special “ heading reference” ground checks, it is 
doubtful whether the best of the bunch could be called better 
than a 97% (or 3°) system. 

If an improvement on this is required for separation criteria 
purposes and special ground checks are not practical, then it 
may be necessary to consider a “poor man’s” star tracker 
(short-time period automatic sextant). Something approximating 
closely to a 99° (or 1°) system would then be within reach. 

Similarly, the operator anticipates that existing ground-based 
aids, subjected to normal development, will provide any back-up 
support required until an improved “ global system” is avail- 
able. It is understood that additional standard Loran cover 
might become available shortly in the Central and North 
Atlantic. 

Jet operations have also highlighted problems in the vertical 
plane. These may be grouped under two main headings. First, 
those associated with the vertical structure of air traffic 
systems and associated procedures, and, secondly, aircraft 
navigational ability. 

In the main, air traffic systems throughout the World rely 
very largely on vertical plane channelization for separation 
purposes, and the subsonic jet has accordingly been so con- 
ditioned. The individual aircraft requirement for freedom in 
this plane had to be subdued in the interests of safety and some 
cost can be associated with it. It might have been expected 
that, having accepted this significant restriction, level flight at 
least might be possible; unfortunately, even this is not the case. 
Vertical discontinuities are to be found at nearly all State or 
associated air traffic service boundaries, and sometimes even 
within a given area. 

At the speed of the subsonic jet the frequency of crossing on 
some sectors is high and vertical changes need to be made 
irrespective of any performance requirements. Apart from the 
nuisance or workload value in the cockpit, quite clearly it is at 
such positions that there is a reduction in separation efficiency. 
and it is not surprising that air misses occur. This problem is, 
of course, recognized internationally and one sees the tendency 
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towards the implementation of larger areas of influence in order 
to cut down the number of boundaries. Progress is, however. 
all too slow. 

The vertical distribution of flight levels available to us on the 
sector Los Angeles-Saglek of the northern route to London is 
shown in Fig. 4. This particular route has no _ individual 
significance. It is one of many examples which could be given. 
But it will be seen that only two levels are available on one part 
of this sector, and if the aircraft has not made 37,000 ft. it must 
stay at 29,000 ft. 

Another aspect of the same problem is associated with the 
use of other than the basic quadrantal rules. Although within 
such a large area as the United States, where a form of “ semi- 
circular” rules is used, there may be advantages in strategically 
combining direction and Rules of the Air (Visual or 
Instrument Flight Rules); nevertheless, a problem is inevitably 
created at the boundaries of adjacent areas. More effort is 
required to provide protection to aircraft at such boundaries 
during the phase of climb or descent, and this could clearly be 
achieved through the use of ground-surveillance radar which, in 
many cases, is available for military reasons but has not yet 
been applied to civil systems. 

Experience has fairly well established that whenever a flight 
path includes a significant change in the vertical plane it is 
difficult to be precise and make good air-traffic clearances. In 
descending from 40,000 ft. to 20,000 ft. at a fixed position ahead. 
significant changes in airspeed occur and on occasion the 
aircraft might be subjected to large meteorological forecast 
errors in wind velocity; all in all, it is extremely difficult to 
integrate rate of descent and forward speed in such a way that 
the aircraft can arrive precisely at the required altitude at a 
specified time. 

This limitation in precision navigation in subsonic jet aircraft 
imposes a restriction on the use of “vertical” and “time ™ 
separation standards. If an improvement is to be effected then 
some assistance is required in the aircraft. 

One other general problem which certainly can be associated 
with the long-haul operations in particular is the continual 
“state of change,” both in facilities (aerodrome in particular) 
and procedures. The difficulty which this imposes on the 
operator, and indeed on the pilot, is that it is quite impossible 
to maintain an up-to-date flight documentation in a form which 
is capable of rapid assimilation. It is difficult to state precisely 
what the effect is on the pilot when he is subjected to such a 

state of change, but quite clearly it 
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Civil Radar Data Handling 


An account by H. L. A. Foy* and R. F. Hansrorp, F.1.N.* 
of new display systems at Zurich and Geneva Airports 


HAT extra traffic-handling capacity is achieved when radar- 
derived data is used in conjunction with the procedural air 
traffic control system can scarcely be in doubt today. But the 
extent of the overall increase in capacity which is achieved when 
radar is employed in this way to monitor separations during the 
critical stages of a flight is probably far greater than is generally 
supposed. 
In 1960 Dr. 
Aviation Agency, 
Chicago (Midway) Airport 


Hans Giesecke, chief scientist of the Federal 
provided comparative figures (Table 1) for 
with and without radar during 
similar 1FR weather conditions. These extremely valuable 
figures, which could only be obtained because of a failure 
of radar during a large portion of one day of the observing 
period, tell their own story. 

Dr. Giesecke further reports one analyst's attempt to estimate 
the direct cost of the extra delays and diversions on the non- 
radar day. Above $100.000 was his figure. 


Table | 
Average landings per | Average delay in Giversions 
hour | minutes | 
Radar 25.1 15 1 
No Radar | 18.1 | 35 33 
Briefly, such is the background to any consideration of 


introducing immediate improvements in presentation of existing 
radar data and thus increasing the handling capacity of the 
several equipments which make up the airways and approach 
control radar system at the more important international 
terminals. While it is true that current development in every 
far-sighted official and industrial organization concerned now 
has as its aim the realization of new techniques for the full 
integration of radar with the procedural air traffic control 
organization—and the introduction of complex digital com- 
puters with dynamic display outputs for all data—these 
measures are primarily suitable for the very high-density traffic 
centre. They should not be allowed to confuse the issue as it 
affects the average international terminal today. 

For many such airports. where traffic densities are most 
unlikely to reach 700 movements per day for some time to 
come, there are two principal methods of obtaining higher 


Decca Radar, Ltd 


Ziirich International Air- 
port where new display 
and data-handling equip- 
ment for air traffic control 
has recently been installed. 


capacity today, within a realistic financial budget--better radar 
and better use of radar-derived data, i.e., improved data 
handling. Of the two, the last-mentioned may well offer greater 
possibilities and has certainly received all too little attention tc 
date in civil air operations generally. 

Of all the radar data-handling systems at airports falling 
within the broad category of “ average international terminals,” 
none are more advanced, or more interesting from an opera- 
tional or technical point of view, than those at Ziirich and 
Geneva. At both airports the newly fitted Decca display 
systems provide a means of co-ordinating radar data for control 
purposes from three separate radar equipments, of different 
manufacture, designed to fulfil different operational rdles. 

The inter-switching of the six basic display viewing units, the 
means of transferring information between airways and 
approach radars and the several automatic controller aids pro- 
vided on the displays are details—they are fully described below. 
The important feature is the bringing together of all radar data 
available at each control centre and the arrangement whereby 
radar, as opposed to a particular radar set, can be harnessed to 
maximum effectiveness to permit controllers to obtain high 
capacity from the existing procedural air traffic control system. 

Ziirich Airport 

At Ziirich there are at present two radars for which a new 
display and data-handling system has been installed, although a 
third is planned, and the system has been designed to be 
generally capable of being adapted to deal with all three 
eventually. The two radars in use comprise a Raytheon ASR-1 
for airways control situated some 9} miles remote from the 
airport and connected to the operations buildings by broad 
band link; and a Cossor ACR Mk. 6, primarily be approach 
control and situated about 650 yd. from the airport, connection 
being by cable. 

There are six 12-in.-diameter display viewing units provided, 
each of which can operate with either radar as required. Four 
are situated in the airways control centre, while the remaining 
two are some 330 yd. away in the approach control building. 
The schematic diagram on page 74 shows how one complex 
is associated with each radar and a third is provided as stand-by 
in the present system, but is likely to be associated with the 
third radar at a later date. 

Each complex contains, among other things, the basic 
interscan generating circuits for the data-handling facilities 
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appropriate to each radar, together with circuits which enable 
the various data-handling facilities to be provided on any 
display switched to accept the output of the complex. The 
interscan technique is based on a high-speed electronic switching 
system, which enables the time bases in the fixed-coil viewing 
units to be employed to show both the radar picture and the 
additional data-handling facilities. The output from the 
complex is fed to local waveform generators, which actually 
control the deflection of the electronic beam in the crt of each 
display. 

The ASR-| complex incorporates two auto-follow tracking 
markers, which are used for inter-console marking. The opera- 
tion of these markers is fully described below: suffice it so say 
at this point that they automatically follow the echoes of 
selected aircraft within the coverage of the airways control 
radar, at the same time appearing as symbols correctly 
positioned geographically on the approach control displays. 

Inter-console marking of this nature has obvious advantages 
where control of aircraft is being handed from one controller 
to another. The facility is also of considerable use for showing 
the position of over-flying aircraft on the approach control 
displays as they pass through the cone of radar silence. 

The other principal data-handling facilities provided on each 
display switched to the airways complex are as follows: 

RANGE AND BEARING MEASUREMENT Line. This is an elec- 
tronic line which appears on each display and is separately 
controllable at each position. It can be adjusted in length 
and direction to provide a rapid and accurate means of deter- 
mining range and bearing data between any two points on 
the display. It has obvious applications for homing aircraft 
to any waiting position required. 

Cr/pr Line. This electronic line on the display indicates 
bearings as obtained from the local cr/pF station at the 
airport. The origin of the line is automatically off-centred 
to the geographical position of the cr/DF station and the 
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Two of the four Decca fixed-coil displays employed in the 

first stage of the Geneva radar data-handling installation. 

They are used in conjunction with CFTH 1081 and Marconi 
S.264 radars. 


facility of presenting cr/DF information in the display is 

switched on, as and when required, by means of a push- 

button control. 

Vipeo Map. All displays are capable of accepting video 
map information, switchable between two channels. 

MAINSCAN OFF-CENTRING. It is possible to off-centre the 
origin of the mainscan up to 175 miles in any direction. The 
preset origin of the Ck/DF line is automatically moved when 
the mainscan is off-centred, and all other markers also retain 
their correct geographical significance. 

The displays operating from the approach control complex 
have similar facilities as regards crk/DF, range and bearing 
measurement, mainscan off-centring (but only to 87.5 miles) and 
video map. This complex, however. also provides two runway 
centreline markers, which are displayed simultaneously on every 
display switched to the complex. 

The origin position and direction of these markers are preset 
to three approach paths, any two of which can be selected by 
operator controls. The markers appear as electronic lines. 
extending 10 miles upwind from the end of each runway. Range 
marks are shown at two-mile intervals, measurement of range 
being from runway threshold. 

The displays operating from the stand-by complex, which is 
available for use with either radar. have reduced facilities 
consisting only of range and bearing line. cr/pF line. off-centring 
and video map. 

Geneva International 

The planning of the data-handling facilities at Geneva was to 
some extent evolutionary and proceeded in two main stages. 
Stage One comprised the installation of four Decca fixed-coil 
displays with comparatively limited data-handling characteristics 
to operate from CFTH 1081 and Marconi §.264 radars. These 
four displays were all provided with similar facilities. comprising 
cr/pF lines and a video map showing runway markers, etc 

Before this equipment was fully operational, however. it was 
decided that an additional remote airways radar would be 
necessary, due to the considerable amount of high ground in the 
immediate vicinity of the airport, and arrangements were made 
to install a Raytheon ASR-1 radar on a mountain some 12} 
miles from the airport, data from this radar being transmitted to 
the airport by broad-band link. At the same time, two additional 
displays were called for and the more sophisticated data- 
handling system shown in the schematic diagram on page 75 
was devised to integrate all radars within a common system. 
The full display system is now in course of final installation 
and will closely resemble that fitted at Ziirich as regards opera- 
tional features when it is completed later this year. 

As the diagram shows, auto-follow tracking is again provided 
on the displays operating from the Raytheon ASR-1! airways 
radar with inter-console marking to the other four displays 
which form approach control. The principal difference between 
this system and the one installed at Ziirich is the arrangement 
whereby each radar is provided with one main and one stand-by 
complex, and the two displays operating with each radar can 
only be fed from either of their associated complexes. It is not 
possible to select the picture from any radar on any display. 
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In addition to auto-follow and inter-console markers, the 
other facilities. which are virtually identical to those at Ziirich, 
are: Raytheon ASR-I radar. range and bearing line: cr/pDF line; 
video map; two auto-follow markers. Marconi S.264 radar, 
CR/DF; video map; airways markers. CFTH 1081 radar. cr/pF; 
video map; airways markers 


Auto-follow and Inter-console Marking 

While all the facilities at both Ziirich and Geneva must be 
considered as a whole, since they are essentially part of a 
system, it is certainly true that the use of automatic tracking on 
the airways displays with inter-console marking of targets to the 
approach controllers’ positions is the most interesting single 
feature and probably offers the greatest scope for further 
operational development. At present only two targets may be 
handled in this way, but the Decca system. based on military 
data-handling requirements, is designed to accommodate many 
more when necessary. 

Auto-follow is manually initiated by means of “ rolling-ball ” 
type controls, which are used to set the initial position of the 
auto-follow track symbols on the airways displays. These 
controls are each associated with one of the two auto-follow 
tracks, which can be readily identified from each other since 
each has a symbol of different geometrical shape. 

Immediately a symbol is positioned it appears automatically 
on every display connected to the airways complex; at the same 
time. pc voltages corresponding to its position, adjusted for 
displacement between the two radar aerials, are transferred to 
the approach complex and control the position of a similar 
symbol which appears in the correct geographical position on 
all approach displays. The symbol is automatically locked to 
the target echo on the airways radar and follows its movements 
without human intervention 

The auto-follow system is capable of making simple logical 
decisions when presented with either no data or too much data: 
whenever it becomes confused by either of these conditions 
warning lights indicate to the controller that his intervention 
may be required. If more than the one target being tracked 
comes within the auto-follow gate the system automatically 
proceeds on memory, ie., tracks at the last course and speed. 
until the second target disappears. 

Secondly, if there is no target within the gate, warning is given. 
In this case the auto-follow again continues on memory but, at 
the same time, the size of the gate is automatically increased to 
assist in finding the target when it reappears. The basic size of 
the gate can be varied. from a two-mile square to one with 
six-mile sides, by operator controls. Automatic expansion will 
double the chosen basic size in 20 seconds and treble it in 
30 seconds if the target has still not been found 

Extensive trials in the United Kingdom have shown that 
operator intervention is only necessary approximately once per 
track per hour. These trials, however, were undertaken using a 


comparatively old radar and took place in an area of very high 
density where aircraft were being stacked. 
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It is anticipated that less intervention will be necessary with 
the type of radar fitted in Switzerland. Typical performance of 
the auto-follow system are 

(1) 95°, target velocity determined in four aerial revolutions. 

(2) Five-g turn followed through 360° at 600 knots, using a 
basic four-mile gate with radar data rate of 10 r.p.m. 

(3) Three-g turn followed through 360° at 300 knots using a 
two-mile gate 

(4) Limiting aircraft ground speed—-1,200 knots. 

Aircraft velocity and direction, as determined by the auto- 
follow equipment, is not displayed on meters at Ziirich or 
Geneva. but such meters would now normally be provided in 
the Decca system. Another refinement offering positive opera- 
tional advantages is to display such information by means of an 
automatically adjusted vector line originating from the centre of 
the auto-follow symbol on the display. Length of this line is 
proportional to speed, while direction indicates aircraft ground 
track. Using equipment with this facility, it has been found 
that alterations in heading are detected and indicated much 
earlier by the auto-follow system than is possible by a controller 
studying the raw radar picture 


Conclusion 

This description of the systems recently supplied by Decca 
Radar for radar data-handling and display purposes at Ziirich 
and Geneva has been intentionally limited to an account of the 
equipment itself, the facilities provided and the general system 
arrangements adopted at each airport. Operational comment 
cannot be made until system operating experience has been 
acquired by controllers, although individually all the techniques 
have been fully tried out in the military field, and civil experi- 
ence has been acquired at other installations with some of the 
facilities. The most interesting aspect of these two new 
installations is the introduction of automatic tracking and inter- 
console marking, hitherto not available in civil installations, but 
both offering great potential for implementing aircraft control 
procedures efficiently and for reducing the work load on 
controllers. 

What has been described is sufficient to show that, without 
recourse to very high complexity or great expense, it is now 
practical for comparatively small control systems to be provided 
with advanced data-handling aids. While the systems designed 
for Ziirich and Geneva were essentially individual, the electronic 
techniques employed to implement them were not specially 
developed for the purpose but formed part of the broad military 
and civil data-handling development programme which has been 
one of the main research and development activities of Decca 
for several years past, and on which work continues today. 

This programme, although now concerned with the full 
integration of radar and procedural air traffic control by digital 
techniques, is fully capable of meeting more straightforward 
radar data-handling requirements and providing systems which 
offer prospects of substantial improvements in air traffic control 
methods within the existing procedural framework. 


At Geneva Airport, as 
described in this article, 
new A.T.C. data-hand- 
ling facilities are being 
installed. 
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A.T.C. Research and Development 


N order to develop new Aijr Traffic Control 

techniques in the United Kingdom, the Ministry of 
Aviation has placed contracts for the installation of 
two experimental computer systems. The first, based 
on the Ferranti Apollo computer, is to be installed at 
the Oceanic Control Centre at Prestwick next month. 
The second, based on the Elliott 502 computer, is to 
go to the Air Traffic Control Experimental Unit at 
London Airport, Heathrow. 

An experimental programme extending over more 
than three years is planned for the Apollo system and 
will include the investigation of the best uses to be 
made of automatic equipment; the standardization and 
regularization of data flow; the analysis of statistical 
data; and the determination of the requirements for, 


and testing of, different types of output and display 
equipment. 

Being designed to accept and distribute A.T.C. data 
and complete the necessary calculations to operate 
electronic or electro-mechanical indications of flight- 
data displays, the Elliott installation will initially 
simulate the control of aircraft flying in the London 
F.LR. The objects of this programme will include 
the development of new procedures; the improvement 
of the efficiency of the existing control system: and, 
perhaps, a revision of techniques. 

In the two articles which follow, the main features 
of these two computing systems, together with their 
experimental application to operational A.T.C. prob- 
lems, are described in detail. 


The Apollo Computing System 


HE great virtue of the digital computer is that it can perform 

simple-arithmetic operations at very high speed. Also, once 

a programme has been written to perform a calculation, that 

calculation can be repeated any number of times on different 
sets of data, without human intervention. 

The Apollo computer is given a wide range of calculating 
facilities including all the simple-arithmetic functions and 
methods of selecting and comparing characters such as are 
required in recognizing aircraft identities. The time taken to 
perform simple operations varies from 6 millionths of a second 
(for addition or character comparison) to 60 millionths of a 
second (for multiplication). 

The Apollo computing system consists basically of a high- 
speed digital computer, housed in three cabinets, each 6 ft. high, 
22 in. wide and 19 in. deep. 

Positioned alongside the computer cabinets is a table housing 
three punches, each of which can produce results punched on 
paper tape at the rate of 25 characters a second. A control 
desk which is used for programme development faces the com- 
puter cabinets, on which stand two tape readers, a page-printer 
and the control panel with its hand switches and monitor lights. 
The maintenance engineer conducts his tests from the control 
desk using programmes to assist in detecting marginally faulty 
circuits. 


* Computer Department, Ferranti, Lid 


A scale-model of the Apollo computer to be installed in the 
Oceanic A.T.C.C. at Prestwick next month. 


by J. A. Llewellyn* 


The computer receives situation reports from four teleprinter 
keyboards, each of which produces a printed copy for checking 
and record purposes. When the local operator is satisfied that 
the printed copy shows that the correct information has been 
set out, a special key is depressed indicating that the informa- 
tion can be transferred to the working store of the computer. 

In the local operator’s room there is a page-printer on which 
information is received from the computer concerning any 
queries about the input messages. The information input to 
the computer is held in a magnetic core store, capable of 
holding more than 4,000 numbers or 16,000 characters. 

In the experimental control room there are two page-printers 
loaded with perforated paper on which flight progress strips 
are printed. Alongside each of the experimental control boards 
is a functional keyboard with which the controller can inform 
the computer of any control decisions which he has made or 
from which he can request information from the computer 
There is a page-printer associated with each keyboard on which 
the controller receives information from the computer. 

Over each control board, there is a cathode-ray tube by 
means of which the computer can display information to the 
controller far quicker than the message would appear on the 
page-printer, This cathode-ray tube has been developed by 
the Ministry of Aviation in conjunction with R.R.E. 

Organization programmes are provided so that the A.T.C. 
programmer need not concern himself with the intricacies of 
the high-speed time-sharing and multi-channel input computer. 
The main programmes deal with all the “ real time ” situations 
as A.T.C. data are presented from the organization programmes. 
There will be comparatively long periods when no input infor- 
mation is requiring attention, during which subsidiary pro- 
grammes are obeyed, the subsidiary programme not necessarily 
being related to the real time operations. 

A programme consists of a series of instructions which are 
normally obeyed in sequence, except in the case of decision 
instructions which can jump to obey alternative instructions 
according to the result of a calculation. The instructions are 
punched on paper tape in a coded form which the compute: 
can interpret when they are fed in through a paper-tape reader 

This information is preserved in a magnetic core store 
(separate from the data store referred to earlier) which is 
capable of holding more than 4,000 instructions. If a pro- 
gramme has to be altered for any reason, it is relatively simple 
to punch the amendment on a new paper tape and feed it into 
the computer through the tape reader. 

Current Procedures in Oceanic A.T.C. 

There are rigid traffic regulations in operation over the North 
Atlantic, to which all aircraft, whether civil or military, are 
subject. The separation between any two aircraft in the system 

(Continued on page 77) 
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Know your airports . 


WHAT’S GOING ON AT GATWICK? 


Why is it London (Gatwick) now? 

Because Gatwick — forty minutes by train from Victoria and 
about an hour by road from Central London—is playing an 
increasingly important part as London's second major airport. 
And as the London air traffic intensifies, Gatwick enters yet 
another significant phase in its history which dates back more 
than thirty years. 


Was that when they built the circular terminal? 

No, that came later. The aerodrome licence was granted in 
1930 and initially the field was used for club and charter flying. 
The circular terminal—and a new railway station — were built 
as part of a subsequent expansion programme and the newly- 
developed airport was opened in June 1936. 


And what about the racecourse? 

That was absorbed as part of the aerodrome when Gatwick 
was requisitioned by the Air Ministry in 1939. After the war 
the airport was operated by the Ministry of Civil Aviation as 
a civil Customs aerodrome but its usefulness was limited by its 
lack of concrete runways. On March 31, 1956, flying ceased so 
that conversion of the site into a major new airport could be 
completed. Just over two years later, on June 9, 1958, the new 
Gatwick Airport was opened by Her Majesty the Queen. 


What goes on today? 

Some twelve airlines operate regularly from the airport. 
Scheduled services are flown to points within the U.K., to the 
Channel Isles, Europe and Africa; non-scheduled flights are 
operated to all parts of the world. Already two airlines have 
established maintenance bases at the airport and the BEA 
Helicopter Unit has been stationed there since 1951. Apart 
from handling routine traffic, Gatwick continues to serve as an 
alternative base in bad weather for aircraft normally operating 
from London (Heathrow). There is a wide variety of traffic at 
Gatwick and Esso provides safe, swift service for its customers, 
with an up-to-the-minute installation in keeping with an airport 
which was designed and built with tomorrow well in mind. 


What's this helicopter doing? 

This photograph, taken on May 17, 1958, shows a BEA 
Westland S—55 acting as a crane to position Gatwick’s rotating 
light beacon on an 85-ft. tower in wooded country near the 
airport. This delicate operation is typical of the imaginative 
and determined way in which problems were tackled when 
designing and building the new airport. In consequence, 
London (Gatwick) today. with its first-class lighting and radio 
installations, its contrasting colour scheme for runway and 


shoulders to give maximum assistance when landing, and its 
unique combination of air, rail and road transport facilities in 
One unit, is an inspiring example of unsurpassed service for 
pilots and passengers alike. 


This photograph shows Gatwick in its present form: a neat, 
modern airport with a futuristic look. But behind the bricks 
and glass and concrete of today lie long years of patient plan- 
ning and preparation, of courageous decisions to anticipate 
future demands and of rapid and resourceful execution. These 
are the fundamentals, as vital to the building of a new airport 
today as they are to the provision of an efficient fuel service 
for the aircraft which it handles. 


What are the fundamentals 
behind Esso’s airport service ? 


es Products of the highest quality, produced in Esso’s 
great refineries at Fawley and Milford Haven 


& Research to evolve new products to parallel the aviation 
industry’s development of new aircraft and new engines 


- Development of engineering requirements necessary to 
meet the increasing stringency of aircraft turn-round, 
as well as operational techniques to keep pace with the 
new equipment 


e Control of quality, ensuring that at each and every 
stage Esso products are up to specification 


& Experience in serving the exacting needs of aeroplanes; 
and thorough training to pass on the fruits of that 
experience to those who follow. 


These are the factors which ensure that Esso maintains its 
reputation for safe, swift service in a world where safety is no 
accident and speed of service is a necessity. 


Esso Petroleum Company Limited 
Aviation Department 

36 Queen Anne’s Gate, London S.W.1 
Telephone: HY De Park 7030 
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Advertisement 


tir Safari Hermes, fuelled by ESSO prepares 


vr a night departure 


Fast turnaround at Gatwick. A Britannia 
of British United Airways comes to rest 
and awaits the imminent arrival of the 
LSSO refueller 
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THE MOST 
ACCURATE 


FLEXIBLE 
NAVIGATION 
SYSTEM FOR 
AGE 
THE DECCA 
NAVIGATOR 


JULY 20, 1961 


The only system capable of meeting all 
the navigational requirements of the jet 
age, the Decca Navigator provides high 
accuracy coverage over a wide area, 
regardless of altitude, terrain or climatic 
conditions. Withthe pictorial presentation 
of the Flight Log pilots can see all their 
required navigational information at a 
glance. All aircraft can maintain any pre- 
selected tracks with ease and accuracy 
and jets can be assigned climb and 
descent paths that permit them to operate 
safely and economically. 

Over 7,000 ships and aircraft already rely 
on Decca—using the same system which 
operates from the ground upwards. 


The Decca Navigator Company Ltd London 
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must be at least two degrees of latitude; or 30 minutes longitu- 
dinal flying time; or 1,000 ft. in height, except in the case of 
high flying aircraft, when 2,000 ft, vertical separation is 
required. 

Ihe duty of the Air Traffic Controller is to ensure that all 
aircraft in the control area maintain adequate separation. When 
the controller sees that two intended flight paths will at some 
point infringe the separation standards, it is his duty to direct 
the aircraft to alternative flight paths which will achieve the 
necessary separation. 

Before an aircraft enters the control area, the controller 
receives a flight plan, either from the departure airport or from 
an adjacent control region. The flight plan is a summary of 
the flight path which the pilot intends to fly, showing the height, 
latitude and time at which he expects to cross specified report 
positions. Before the aircraft is allowed to enter the control 
area, the flight plan must be cleared (i.e.. the controller must 
satisfy himself that the aircraft will not infringe separation 
standards if the intended flight path is maintained). 

The majority of the traffic is in an easterly or westerly direc- 
tion and the report points are the meridians, the principal ones 
being at intervals of 10 degrees. The controller represents the 
flight plan by a set of flight progress strips written on paper 
and mounted in strip holders. There is one strip for each of 
the standard report positions containing all the relevant infor- 
mation including such items as height, latitude and expected 
crossing time. 

These strips are laid out on a sloping flight progress board 
in a manner that enables the controller to build up a mental 
picture of the aircraft in his control area. As the aircraft make 
their position reports, the controller up-dates the corresponding 
strip and amends estimates for subsequent report positions if 
the report shows a significant departure from the intended 
plan. 

The controller continually compares estimated positions to 
ensure that no conflict situation is likely to occur (i.e., that 
separation standards are not likely to be infringed). In the 
event of a potential conflict, the controller determines what 
flight plan modification will achieve separation and informs the 
aircraft of the modified plan to which it must adhere. Addition- 
ally, the aircraft may request clearance for an alteration to the 
original flight plan, which the controller approves if no resultant 
conflict situation is likely to occur. The clearance usually con- 
sists of a height change or a miner change in course. 


Application of Apollo in Oceanic Experiments 


The Apollo computing system has been developed to be 
sufficiently flexible to meet all likely requirements in the 
experimentation with, and evaluation of, improved Air Traffic 
Control systems in the Oceanic Area. The kinds of problem 
which may well be the subjects of experiments are conflict 
detection, conflict resolution, direct input of information, and 
alternative methods of displaying the necessary information to 
the controllers. 

In the development of the system, the designers have 
envisaged the equipment being used in the following way, 
initially, in order to investigate to what extent the A.T.C. per- 
sonnel can be relieved of the routine work which is necessary 
at present. 

The “ live * control will carry on in exactly the same way as 
at present with duplicate control boards manned by the experi- 
mental controllers in the experimental control room. All infor- 
mation received in the main control room will be passed on to 
the local operators who will type it into the computer on the 
local operator keyboards. The information will consist mainly 
of flight plans, departure times and position reports, although 
there will be other less frequent types of message such as 
arrivals, cancellations, etc. In the first instance, all messages 
will be scrutinized and typed according to standard formats, 
but as the experiments develop, computer programmes may be 
written to sort out the original message and test the validity 
of the information. 

The computer stores the flight plans in the data storage as 
they arrive from the input keyboards, and up-dates them when 
an actual time of departure is received. There is a clock 
register in the computer which shows the real time so that at a 
specified time interval before an aircraft is due to enter the 
control area the flight plan is tested to ensure that no conflict 
situation will arise. The computer extracts the relevant infor- 
mation from the flight plan and prints flight progress strips at 
the appropriate strip printer located in the experimental control 
room. 

These printers are loaded with paper of different colours 
so that it is easy to distinguish between eastbound and west- 
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bound aircraft. The strips are manually inserted in the strip 
holders and handed to the relevant experimental controller for 
display on the flight progress board 

On receipt of any message concerning a flight, edited infor- 
mation will be printed at the page-printer of the controller 
who is responsible for that flight. The flight plan in the data 
storage will be amended accordingly and if differing from the 
estimated flight plan, it will again be tested against all other 
flight plans in the system. If the computer determines that a 
potential conflict exists relevant information will be printed at 
the page-printers of all the controllers who are responsible 
for the aircraft with conflicting flight plans. 

At frequent intervals, the computer will scan all flight plans 
in the store and if any position report has not been received 
within a specified time of the expected report, an overdue mes- 
sage will be displayed to the appropriate controller. 

The controller decides on all actions to be taken and may 
request that further information from the computer storage 
be displayed to him, by using his special purpose input key- 
board. Also, with the aid of his special keyboard he informs 
the computer of any action which he has taken so that the 
computer can up-date the flight information in storage. 

In the case of aircraft re-clearances, the computer checks 
that this will not give rise to further conflict situation and 
informs the controller that the clearance is valid. Future pro- 
grammes may be written which will select alternative flight 
paths which are free from conflict, presenting them to the con- 
troller for his consideration. 

A record of all information received by the computer from 
both local operators’ and controllers’ keyboards will be punched 
on paper tape at the tape punches in the computer room. This 
can be fed into the computer at a later stage for statistical 
analysis. 

At the same time as the air traffic control computing is being 
performed, the computer will be carrying on other activities. 
Every second, a test programme will be obeyed which 
thoroughly tests the arithmetic and storage facilities using a set 
of arbitrary data, ascertaining that these are functioning cor- 
rectly. If any error is discovered, notification is given at the 
computer control desk. The computer is provided with facilities 
for detecting errors at any input, which may have arisen due 
to faults in the peripheral equipment. Indication of detected 
errors are shown at the page-printer on the computer control 
desk. 

Simultaneously, a programmer can be reading programmes 
into the computer and performing computations which are not 
directly concerned with the activities of the controllers or local 
operators. The kind of programmes which may be obeyed on 
this time-sharing basis are revision and improvement of the 
A.T.C. programmes to be incorporated in the main ones at a 
later stage; analysis of air traffic movements or possibly pro- 
grammes which are quite remote from the Air Traffic Control 
activities. 

By using the Apollo computing system for experiments of 
the nature described above, it is hoped to solve some of the 
problems of Oceanic Air Traffic Control and to determine 
what part automatic equipment can play in the easing of the 
data handling problems of the Oceanic controllers. 


LOCAL OPERATOR INPUT ROOM 


Schematic diagram of the Apollo computing system. Key: 

TR, tape recorder; PP, page-printer; TP, tape punch; C, 

controller keyboard and printer; D, controller display tube; 
SP, strip printer; and LO, local operator keyboard. 


E 

. 

COMPUTER = = 

: COMPUTER ROOM 

td 

« 


THE AEROPLANE 78 


and ASTRONAUTICS 


Aero-Electronics . . . . 


JULY 20, 1961 


The 502 Data Processor 


VOLUTION of the Air Traffic Control system in the United 

Kingdom has for many years been aided by the activities 
of the Air Traffic Control] Experimental Unit of the Ministry 
of Aviation. At the A.T.C.E.U. new control techniques and 
procedures have been developed and new facilities evaluated 
prior to their introduction into the Air Traffic Control Centres. 
Extensive simulation facilities in the A.T.C.E.U. and close 
collaboration with the London Centre have enabled the work 
of the unit to be performed on a realistic scale in a near- 
operational environment. 

In the future, the introduction of the techniques of auto- 
mation into an Air Traffic Control system will require an even 
more extensive evaluation demanding experimental facilities of 
a correspondingly complex nature. Before this, the degree of 
assistance which automation can give to Air Traffic Control and 
the characteristics of the system employing these techniques 

must be established. The A.T.C.E.U., in conjunction with the 
Royal Radar Establishment, will play a major part in an 
experimental investigation of the problems of introducing auto- 
mation into the United Kingdom A.T.C. system, 

The main instrument which will be used in this investigation 
is the Elliott 502 “ On-line Data Processor and Display System 
recently ordered by the Ministry of Aviation from Elliott 
Brothers (London), Ltd., a member of the Elliott Automation 
Group. A standard unit in the company’s range of stored 
programme digital computers, it is designed for use in auto- 
mation systems which require high-speed data processing to 
be performed on demand and in “real time.” Being a fully 
stored programme computer it is suitable for application in a 
wide variety of systems, it is made specific to each system only 
by the programme which it stores. 

It is an all-transistor, parallel mode, computer in which the 
basic “ word” of information is of 20 binary digits only. This 
short word operation enables computation, of an accuracy 
sufficient for the majority of “on-line” applications, to be 
performed economically and at very high speeds. Extended 
accuracy computation is readily programmed when required. 

The compound magnetic core storage of the 502 enables an 
economic balance to be achieved in each system between the 
different requirements of large capacity and high speed access 


by H. D. Mitehell* 


of the demands which may be made for data processing 
activities in the processor. The demands may result in complex 
computations or in the transfer of data between processor and 
other units of the system, frequently both. Demands originat- 
ing from different parts of a complex system may differ in the 
degree of urgency with which they must be satisfied. 

A special feature of the 502 processor enables the more urgent 
activities to be given priority over those which are less critical. 
The order of precedence, determined by the requirements of 
the system, may be pre-set or programme variable. 

These various features of the 502 give it the versatility neces- 
sary for its application to a wide range of automation systems. 
In particular they provide the flexibility required in the Air 
Tratfic Control Experimental System. In this system, the 502 
processor will be associated with a number of conventional data 
processing equipments and also with several units which will 
be designed specially for use in the system. 

Conventional equipment which will be associated with the 
502 processor includes its normal punched paper tape input 
and output equipment for programme input and supervisory 
control of the system. Two Elliott 35-mm. magnetic film file 
storage units will provide recording facilities for experimental 
data and significant results. 

A number of teleprinters will be used directly “ on-line ” for 
input and output of data—an instance of conventional equip- 
ment being used in a less conventional manner. The facilities 
to be provided in the system will enable up to 16 of these to 
be connected and independently controlled by programme. 

Initially fewer will be connected, some for input of flight 
data from various sources and others for printing flight progress 
strips during experiments. Any or all of the teleprinters may 
be in use, at maximum speed, at any time. 

Special display facilities and keyboard units for use by 
controllers during experimental operations will be the major 
non-standard items in the system. These form a most important 
part of the system since the initial experiments are aimed at 
investigating their use. 

The display facilities to be provided initially are based on the 
use of electro-magnetic indicators for the tabular presentation 
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to stored information. In all systems 
a 1,024-word store of only 1 microsec. 
read-write cycle time enables simple 
operations to be achieved in times as low | pena 
as 2 microsec, 

Longer operations such as multiplica- | *“"** 
tion may occupy as little as 12 microsec. a 
of the processor's time. The main com- — 
puting store of the 502 has a very high 
potential capacity, each word of which is 
individually addressable. Dependent on town SOMPUTER 
the system requirements it may be com- 
posed of several units of either 8,192 
words of 4 microsec. cycle time or 32.768 ATMOSPHERE 
words of 24 microsec. cycle time, | oan moce em 

The data input and output facilities | JS FLiGHT SECTORS 6/7 
associated with the 502 will normally be a —— 2 
specific to the system in which it is incor- London 
porated. In most systems both conven- y; 
tional data processing equipment and 
specially designed units will be connected a | 
to the 502 in varying quantities. Its | 2tosrmncr { 
design readily permits this with a ee E/M R ® ® ® 
minimum of special engineering and ‘ | 
enables their operations to be controlled | 
by specially written programmes stored | 
in the processor. OUTBOUND RADAR 

In “on-line” data processing systems | 
a common feature is the random timing ee 

“Chief Systems Engineer, Special Computer 
Division, Elliott Brothers (London), Ltd. 

KEY 

Layout of the initial experimental cE) maa 

equipment in the Elliott 502 Data 

Processor and Display System for the 4 =~ compuren input 
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STC Automatic d.f. Triangulation System Type PVT.2 


Utilizes the basic 
communication and 
contro! features of the 
PVT.1 and can be readily 
embodied in existing 
installations. 


se Electronic facilities for Television technique offers many advantages for information display in air 
plotting aircraft traffic control and is being widely adopted. The display equipment for the 
positions. 


PVT.2 automatic triangulation system employs closed-circuit television and 
represents a further stage in the development of the established STC 
triangulation system type PVT.1. This is a ground-based aircraft 
position-finder which has been in use, operating on regular v.h.f. 
communication frequencies, in Britain and elsewhere in Europe 


for several years. 


“2 Assists identification of 
primary radar echoes 
of aircraft. 


Me Designed for use with 
STC wide-aperture d.f. 
systems (C.A.D.F.), the 
PVT.2 is adaptable to 
other direction-finders. 


The display can be 
reproduced on television 
monitors to suit 
individual requirements 
or by back-projection 

on to large screens. 


Fuller details given in Radio Leaflet 312. 


Ko) Standard Telephones and Cables Limited 


RADIO SYSTEMS DIVISION: OAKLEIGH ROAD - NEW SOUTHGATE - LONDON Nil 
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ELECTRONIC INSTRUMENTATION 
PIONEERED AND PERFECTED 


DEPT 


A.K.6. Approved 


FLYING HIGH AND DOWN TO EARTH! spotiight on the BE.256 


‘Flying high’, because quality and reliability are uppermost —‘ down to earth’ because its simplicity 
and price put it in a class of its own. — £167. 10. 0d. (Drive cable and crystals extra.) 

The new BE.256 Light Aircraft Transmitter/Receiver—remote controlled version of the BE.255 with 
air to ground communication in the 116/132 Mc/s VHF band for a nominal range of 50 miles at 3,000 ft. 


Crystal controlled on both transmit and receive—provides a choice of 5 channels to the operator at any one 
time. 160 channels spaced 100 Kc/s apart are available, and the crystals can easily be changed during flight. 
Input voltage 12 or 24 volts, the changeover being effected by a simple and foolproof plug and socket arrange- 
ment. Receiver output for one or two pairs of phones in parallel, giving optimum results in both conditions. 


BE.255—without remote contro! £136. 7. 6d. Crystals extra. BE.219—Single Channel VHF emergency T.R. Fully 
reconditioned. E.1.D. release. £90. 0. 0d. Makers of SARBE U.H.F. and TALBE VHF Sea-Air Rescue Beacon. 


enquiries welcome: Contract Sales Dept. BURNDEPT LTD. ERITH,KENT. Telephone: Erith 33080 
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of flight progress data. The type of indicator to be used 
has been developed by N. V. Hollandse Signaalapparaten for a 
similar application in the second phase of their S.A.T.C.O. 
system to be installed at Schiphol Airport, Amsterdam 

Each indicator has a repertoire of 39 characters or symbols 
on an endless belt. The position of the belt, and thus the 
identity of the character displayed at the window on the end 
of the unit, is digitally encoded on seven “read-out” wires. 
The belt, driven by an internal stepping motor, is moved until 
the coded signal derived from it corresponds with the code 
of the desired character or symbol. 

The display of flight data requires large numbers of those 
indicator units. The data for one aircraft at one position in 
a flight progress display may require up to 40 or more charac- 
ters. In this experimental system, groups of up to 40 indicators 
in two rows of 20 will form a separately identifiable strip of 
flight progress data. 

A push button and three lamp indicators, in white, green and 
red, will be associated with each separate strip. All of the 
indicators inserted in such a strip will be operated simul- 
taneously when the data displayed by them is changed. 

Groups of 10 strips will, in the experimental system, form 
removable display modules which will be mounted in varying 
numbers in the display consoles. Two different console designs, 
capable of containing four and eight modules respectively, 
are envisaged. The larger type of console will represent the 
flight progress boards at procedural controllers’ positions; the 
smaller type will be used for presenting tabular information 
to “ outbound” radar controllers and to positions representing 
the Aerodrome and Approach Control at Heathrow. 

Further special display units, smaller than the interchange- 
able modules, will enable up to 60 characters of tabular 
information to be presented to the sector radar controllers 
close to their radar displays. 

At each of the controllers’ positions in the experimental 
system, keyboards of a special design will enable the controller 
to enter new or amended flight data into the system. An 
alpha numeric keyboard, for single handed operation, will 
enable significant information to be entered whilst a separate 
functional keyboard will indicate its significance and the 
operations to be performed on it. The functional keyboard 
will also enable a number of data-processing or display 
activities to be initiated “ on demand ™ by the controller. 

Display and keyboard equipment in the experimental system 
will enable a centre of approximately one third of the size 
of the London Centre to be represented. The interactions 
between controllers in different sectors, between procedural and 
radar controllers, and the use of the automatic flight progress 
displays will be investigated on a scale sufficient to achieve 
a high degree of realism. The near operational realism will 
be further heightened at the A.T.C.E.U. by the use of simulated 
telephone and radio-telephone facilities, a radar simulator 
and previously prepared flight-plans input at the appropriate 
times during exercises. 

Initial Operations 

The experimental system will be called upon to perform many 
different activities during the initial experiments within the 
simulated environment. These can best be described in relation 
to the various activities currently involved in an air traffic 
control centre in ensuring the safe transit of an aircraft from 
one airport to another. 

Before departure on any flight in controlled airspace, the 
pilot of an aircraft must file his flight plan, its call sign, type 
and the various facilities carried by it. The intended route 
from departure to destination aerodromes, the desired altitude 
and the air speeds at different stages along the route are 
recorded on the flight plan. The estimated time of departure 
and the pilot’s estimates of elapsed time are also entered by 
him on this document. . 

When a flight plan is filed at an aerodrome or airport flight 
clearance office the essential flight data, aircraft and route 
information, is extracted from it and sent to the aerodrome 
control and to the Air Traffic Control Centre. In the current 
operational system this is generally by telephone or, occasion- 
ally, by teleprinter. 

In either case the flight plan information is recorded on a 
strip of paper, a Departure Flight Progress Strip, for subsequent 
use. In the experimental system the information extracted from 
flight plans will be fed directly into the system by means of 
the “On-line” teleprinters and stored within the computing 
store of the 502 processor. i 

When the aircraft is ready for departure, the pilot requests a 
“ clearance.” i.e., permission to fly along his planned flight path 
from the Aerodrome Control. This clearance request is relayed 
to the “ outbound ” controller at the A.T.C.C. 
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In current operations this is done by direct telephone links, 
in experiments the direct teleprinters will be used for requests 
supposedly originating from aerodromes other than London 
Airport. In the special case of London Aerodrome Control a 
display console and the keyboard associated with it will be 
used. The flight plan information for aircraft leaving London 
will be displayed to the ground movement controller a few 
minutes before the estimated departure time or “ on-demand ” 
when a clearance request is to be made 

A clearance request results in the flight plan information of 
the aircraft being displayed to the outbound controller on his 
display console. Already displayed on the console will be the 
flight data and clearance information for all aircraft recently 
cleared. Making use of this and knowledge of the state of 
availability of radar facilities, the outbound controller will 
formulate the clearance to be given to the aircraft. 

Using his special keyboard facilities the outbound controller 
will enter the clearance into the system, to be displayed to 
him and to the appropriate aerodrome controller on_ their 
respective consoles, or by teleprinter. Outbound radar clear- 
ance will be displayed also to the outbound radar controller on 
his display console. 

En Route Control 

On the pilot’s acceptance of the clearance, which may be 
amended if unacceptable, the aircraft is ready to depart subject 
to any time restrictions imposed by the clearance or, subse- 
quently, by the outbound radar controller. When the aircraft 
is airborne the actual departure time will be entered into the 
system by means of the keyboard at the London Aerodrome 
Control, or by teleprinter if elsewhere. 

On receipt of the departure message the full flight profile of 
the aircraft will be computed, on the basis of performance 
characteristics, meteorological conditions and clearance restric- 
tions stored in the processor. The estimated times and heights 
of the aircraft at each of the reporting points along its route 
will be displayed to the appropriate sector controllers on their 
consoles along with other relevant flight data. During the flight 
profile computation potential confliction of the aircraft with 
other aircraft in the system will be checked and, if detected, 
will be indicated to the appropriate controller by a lamp. 

The progress of an aircraft along its planned path is reported 
by the pilot at each of the mandatory reporting points. The 
actual times and heights at reporting points, if significantly 
different from estimates, will be entered by the controllers on 
their keyboards. Such up-dating will result in re-computation 
of the remaining part of the flight profile with further conflict 
prediction included in the operation. 

Hand-over of contro! of the aircraft from one sector to 
another within the centre will be effected with the aid of the 
special keyboards and display facilities in order to speed this 
liaison, Similarly, hand-over of aircraft from one centre to 
an adjacent centre will be effected by means of the keyboards 
and teleprinter or high-speed data links. 

Estimates received in this way from an adjacent centre. 
simulated in the experimental system, will be assimilated 
directly into the processor store and displayed to the appropri- 
ate controllers at the appropriate times. 

In dealing with inbound aircraft, the experimental system 
will indicate to controllers the descent path appropriate to the 
aircraft, the computation of descent profile will be based on 
the aircraft operating characteristics, meteorological information 
and the known landing pattern stored within the processor. 
The hand-over of control of an inbound aircraft from sector 
to stack controllers and from stack to approach control will 
also be aided by the use of the keyboards and display facilities, 
which each will have. The aircraft flight data will be finally 
cleared from the system only when its actual time of arrival 
has been reported 

This brief description outlines only some of the maior 
features of the initial operations which will be possible with 
the experimental system. At a later stage, flight information 
derived from radar will be assimilated by the system, using 
facilities which will be available initially. 

The system will be used for the assessment of new techniques 
and procedures of control and for the evaluation of automation 
facilities which may eventually be incorporated in an operational 
system. Whilst these activities may need many new computer 
programmes they will require only a minimum of physical 
change to the original equipment 

In providing a tool of such flexibility the Elliott 502 “ On- 
line * Data Processor will contribute much to the development 
of the future Air Traffic Control system. In the course of its 
experimental activity at the A.T.C.E.U. many of the operational 
problems of utilizing automation techniques in Air Traffic 
Control will be investigated. It is hoped that this will help 
speed their introduction into an effective control system which 
will be capable of meeting the increasingly heavy demands 
which will be made on it. 
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Airborne and Ground Navigation 


DESIGNATION PRINCIPAL RANGE FUNCTIONAL USES AND OPERATIONAL FEATURES 
MANUFACTURERS 

NAVIGATIONAL AIDS 

Ground Based 

and Operated 

Automatic Triangulation | Marconi, Standard Tele- — Triangulation aircraft fixes provided by an instantaneous display of aircraft position on an 

System phones iMuminated map-screen. Bearing information obtained by a number of VHF/DF or UHF DF 

stations and passed by landline to display centre. 

C.A.D.F Standard Telephones Line of Sight A commutated antenna direction-finding system applicable to the HF, VHF and UHF bands 
Employs normal automatic cathode-ray tube bearing presentation. 

VHF /Direction Finder Ekco, Marconi Line of Sight Automatic presentation of aircraft bearing information using standard VHF transmissions 


Presentation normally on a cathode-ray tube display. 


Ground Based, 
Airborne Operated 
Automatic Direction 


Finder (Radio Compass) 
Consol 


Decca Navigator 
Dectra 


Distance Measuring 
Equipment (DME) 
ee 


Global VLF 
Loran 
Loran-C (Cytac) 


MF NDBs, Locators and 
Markers 
Omega 


TACAN 


VHF Omni-range (VOR) 


VORTAC 


Bendix, Collins, Elliott, 
Lear, Marconi 
No longer in production 


Decca 
Decca 


Collins, 1.7.7., Federal, 
Murphy 
Cossor 


Under development by 
R.A.E. Radio Dept. 


Edo, Redifon 


Redifon 


Under development in 
United States 
Collins, Elliott, Hoffman, 
N E. Lorenz, 
Standard Telephones 
Bendix, Collins, Marconi, 
S. E. Lorenz, Standard 
Telephones, Wilcox 


Varies with 
beacon power 
1,200 n.m. plus 


Chain coverage 
200 n.m. 


Approximately 
2,000 n.m. 


Up to 200 n.m. 
450 n.m. 
6,000 n.m. 


Night: 1,500 
n.m.; 

Day: 500 n.m. 
Over 3,000 n.m. 
at night 
Up to 2,000 n.m. 


0-200 n.m. 
Line of Sight 


Line of Sight 


Provides the actual bearing of a radio transmitter (i.e. NDB) from the aircraft. An omni- 
directional pilot-operated aid, its bearing information is presented on a 360° dial 

A navigator’s aid requiring time to obtain a fix. Transmitting in the MF band, the ground 
stations produce a rotating pattern with 15°-wide lobes; chart or tables required to identify 
the sector in which che aircraft is flying. The approximate position must also be known 

A hyperbolic area-coverage system working on the principle of comparing the inter-related 
transmissions from one master and three slave radio stations. Meter and pictorial (Flight 
Log) display of continuous position line information. 

Long-range variant of Decca employing two stations at each end of the route being covered 
the inphase patterns along the route providing both ranging and tracking information which 
is recorded on a Flight Log and two meters. 

A pilot-interpreted aid providing range and heading facilities in conjunction with a standard 
transponder beacon. Information displayed on combined range and heading meter 

A hyperbolic fixing aid operating on a time-comparison technique. Extremely accurate, Gee 
position lines are displayed by means of a cathode-ray tube 

Global system employing airborne high-stability oscillators and twin-channel receivers for 
providing aircraft position information relative to two of any six VLF transmitting stations 
Fixes, plotted on families of circles centred on these two transmitters would be presenced 
to the pilot in lat. and long., etc., or as flight plan correction information 

Operates on the same principle as Gee with a cathode-ray tube information presentation. 
Fixes obtained by two readings on two different chains. 


Similar to standard Loran, but with a greater accuracy and range. With only two ground 
stations highly accurate direction finding together with distance measuring of the order of 
one part in 90,000 at 1,500 n.m. range can be obtained. 

Non-directional homing and navigational beacons. Ground-air communication facilities available 
with some installations 

VLF system operating in the 10-14 kes. band. Like Loran, it uses synchronized signals from 
master and slave stations. Possible global coverage with a seven station network 

Pilot-operated rho-theta system aid, providing continuous bearing information on a 360° dial; 
slant-line distance information to the ground beacon presented in miles by veeder counter 


A point-source aid employing a phase-comparison system providing course and position informa- 
tion relative to ground stations. Visual cockpit presentation includes left/right deviation 
indicator, reciprocal bearing and to-from information. 

A compromise system employing ground stations each having a TACAN and VOR beacon 
co-located. Civil aircraft use VOR for bearing information and the distance measuring part 
of TACAN. 


Self-contained and 
Airborne Operated 
Doppler 


Inertial 


Bendix, Canadian 
Marconi, Collins, Decca 
Radar, Elliott, General 
Precision, LFE, Mar- 
coni, Ryan 

Bell, Bendix, Bosch Arma, 
Elliott, English Electric, 
General Precision, 


Basic system provides continuous ground-speed and drift-angle information. With computer 
other navigational data, such as ground position and miles flown, can be displayed 


A dead reckoning method of navigation employing a stabilized platform. Two distinct systems: 
one uses the double integration of two horizontal accelerometers to determine displacement 
from a known point; the other measures the required platform rotation to maintain the 


Sperry vertical in calculating position change. 
Weather Radar (Airborne | Bendix, Collins, Ekco, 150 nm. Provides long-range pilot information on storm areas, can be tilted for map painting. Miniatur- 
Search Radar) Elliott, R.C.A. ized equipment and bright cockpit display. 
APPROACH AND 
LANDING AIDS 
Ground Based 
and Operated 
Automatic Landing System) Bell Aircraft 3-5 n.m. Employs a precise automatic tracking radar and command computer with VHF data link to 


GCA or Precision App- 
roach Radar (PAR) 


Bendix, Decca, Ekco, 
Gilfillan, LFE, Standard 
Telephones 


Search Radar 
30 n.m.: 
Precision 
Approach 


transmit ground-derived commands to the approaching aircraft. Requires no additional 
airborne electronic equipment. 

Used on airfields to provide accurate information on the position in elevation, azimuth and 
range of an approaching aircraft relative to the touch-down point on the runway. Automatic 
GCA incorporating extra ground computing equipment and special aircraft instruments, and 
semi-automatic GCA employing automatic tracking, computing and recorded voice trans- 
missions but with full pilot control, are under development. 


Ground Based, 
Airborne Operated 
ASV.23 


B.L.E.U. Autoland 


Instrument Landing 
System 


Compagnie Générale de 
Télégraphie sans Fil 
(CSF) 


Elliott, Marconi, Murphy, 
Pye, Smiths, Standard 
Telephones, in  con- 
junction with R.A.E. 


Elliott, Marconi, Pye, 
Standard Telephones 


30 a.m. 


Up to 30 n.m. 


A microwave system under development as an ILS replacement for providing azimuth and 
glide-path approach guidance. Ground transmitter, localizer, glide-path and DME aerials 
housed in trailer sited near touchdown point. Airborne equipment comprises aerial, receiver, 
cross-meter and distance indicator 

Pilot-monitored automatic landing system employing several phases of guidance covering ILS 
glide, magnetic leader cable, constant altitude and radio altimeter during approach and 
landing. Accuracy: lateral error less than 10 ft., heading error within $°, touch-down within 
250 fc. Two microwave guidance systems—leade~ beacon and ASV.23—are under evaluation 
as possible leader cable replacements. 

A pilot-presentation system employing a single cross-meter to indicate his azimuth and glide- 
path positions relative to a correct approach line. Ground transmitters comprise localizer, 
glide-path transmitter and range-marker beacons. 
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DESIGNATION 


APPROACH AND 
LANDING AIDS 


Ground Based, 
Airborne Operated 
REGAL 


Self-contained and 
Airborne Operated 
Radio Altimeter 


PRINCIPAL 
MANUFACTURERS 


FUNCTIONAL USES AND OPERATIONAL FEATURES 


Gilfillan, in 


tion Agency 


conjunction 
with U.S. Federal Avia- 


10 n.m 


Bendix, G.E.C., Standard 


Telephones 


Height 
0-5,000 fr 


Provides automatic range and elevation guidance as the first step in the F.A.A. programme to 

evolve an advanced landing system; azimuth guidance facility to be added later to form a 
complete landing aid. Monitored by both pilot and ground controller, REGAL is based on 
Gilfillan Type AN/GSN-6 landing-control equipment 


Accurate height indication, normally to within 39 


of the selected altitude scale. 
small changes of height 


Sensitive to 


AIR TRAFFIC 
CONTROL AIDS 


Ground Based 
and Operated 


Airfield 
Radar 


and Approach 


Airfield Surface 
ment Indicator 


Move- 


Airways 
Radar 
Height Finding Radar 


Surveillance 


Storm Warning Radar 
Terminal Area Radar 
Wind Finding Radar 


Ground and 
Airborne Operated 


Airborne Secondary 
Radar Transponder 


Ground Secondary Radar 
System 


Self-contained and 
Airborne Operated 
VERDAN Digital Compu- 


ter 


Cossor, CSF, Decca, 
Gilfillan, Marconi 


Decca 


Bendix, Cossor, CFTH, 
CSF, Decca, Marconi 
Decca, Marconi 


Bendix, Cossor, Decca, 
Elliott, Marconi, Ray- 
theon 

Cossor, 


Decca, Marconi 


Cossor, Decca 


Up to 50 n.m 


100-200 n.m 
150 n.m 
| Up to 250 n.m 


100 n.m. plus 


| An A.T.C. aid for the en route supervision of aircraft flying Airways. 


All-round coverage up to various ranges primarily providing azimuth information down to the 
final stages of the approach. Some measures of circuit and overshoot control is also normally 
provided 

Radar control and supervision of airport surface movements 
and all traffic moving or stationary on the airfield 
control tower 


PPI display plots runways, etc., 
Aerial normally mounted on top of 


Gap-free coverage and 

high definition PPI displays operating in conjunction with height-finding radar 

Operates in conjunction with various plan radars to provide complete three-dimensional aircraft. 
position information 

Presentation of an accurate plan picture shows the location of storms and rain-producing clouds. 
Functions usually include plotting of electrical disturbances and tracking of hurricanes, etc. 


Early identification of approaching aircraft at extreme range and feeding them into other types 
of approach aids. Aerial systems, etc., providing high definition and data rate together with 
uncluttered PPI displays incorporating video mapping 

Operates by tracking a balloon borne passive reflector to provide information on high-altitude 
wind conditions 


Cossor 


Cossor 


200 n.m 


A combined receiver/transmitter which replies to a suitably coded interrogation from a ground 
transmitter. Coded pulse replies can be used to provide the A.T.C. controller with inform- 
ation on the height or identity of the aircraft, as well as its range and bearing. 

Generates the interrogator signals transmitted to transponder-equipped aircraft and receives 
the coded replies for display on a PP! presentation 


Autonetics, Elliott 


Combined solid state digital differential analyser and general purpose computer for use in 
aircraft guidance and control systems 


AIR/GROUND 
COMMUNICATION 
SYSTEMS 


High Frequency 
Radio Teleprinter 
SARAH 


Very High Frequency and 
Ultra High Frequency 


Collins, Elliott, Marconi, 
Murphy, Redifon, 
Standard Telephones 

Marconi, Standard Tele- 
phones 


Ultra 
Bendix, Burndept, Col- 


lins, Cossor, Elliott, 
G.E.C., Lear, Marconi, 


Murphy, Narco, Ples- 
sey, Pye, R.C.A., Redi- 
fon, Standard Tele- 
phones 


Up to 3,000 n.m 


70 n.m. at 

10,000 fr 
Line-of-sight 
at 


Provides long-range aircraft-to-ground communication, including radio telephony. Usually pilot- 
controlled with tunable channel selection. Additional operational features include the use 
of selective calling and aircraft identification systems 

Airborne equipment for automatically recording “ ready-to-read "' meteorological and navi- 
gational reports transmitted by ground stations. Four receiving channels in che 90-130 Kc/s. 
frequency range 

Search and rescue and homing system operating in the VHF range to provide accurate location 
of aircraft accident survivors. Military version fitted with speech facility. 

Pilot-operated communication systems incorporating automatic crystal-controlied channel 
selection. VHF operates in the 108-138 Mc/s. frequency range while UHF aeronautical 
navigation/communication equipment has approximately six reserved bands in the 300-3,000 
Mc/s. range. 


DEFENCE RADAR.—The post-War re- 
equipping of the U.K. ground radar 
defences was undertaken by Marconi, 
who were responsible for the handling 
of the design of the equipment, the 
planning of the mobile and static stations 
and the installation of the entire chain. 
Here, part of a track reporting centre 
with PPI consoles, height/range display 
and VHF frequency selector consoles 
can be seen. 
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Aero-Electronics . .. . 


Aids to Navigation 
and Control 


Left, a Marconi Type S.244 

10cm-band high power 

height-finder radar. This 

equipment has an absolute 

height accuracy of + 1,700 ft. 
at 150 nautical miles. 


Left, jthe progress of an air- 
craft on a secondary radar 
display at the S.A.T.C.C. at 
Heathrow. The signals in 
this picture were obtained 
by the Cossor SSR 4G 
interrogator-responsor. 


Below, the aerial system 
of the Decca DASR-1 at 
Caracas, Venezuela. At a 
range of 100 miles, this 
radar detect small 
modern airliners at 40,000ft. 


Above, assembling a Standard Telephones 
VOR beacon at New Southgate prior to 
testing. The 10 ft. dia. installation is designed 
for unattended, remotely controlled operation. 


Below, the Bendix CNA-24A navigation 

computer controller employed the 

company’s Doppler navigation system to be 

manufactured in the U.K. by Elliott Brothers 
(London), Ltd. 
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GIANT new research tool for astronautics is under con- 
struction at the Jet Propulsion Laboratory of the California 
Institute of Technology. Designed to simulate conditions which 
future space probes will encounter in outer space, the “ space 
environment simulator” is being built for J.P.L. by a team of 
industrial concerns headed by Consolidated Vacuum Corpora- 
tion of Rochester, New York. It is expected to be completed 
by the end of the year. 

The facilities consist of an office building, a control room, an 
equipment area, and the space simulator. The simulator is a 
cylindrical tower 80 ft. high and 27 ft. in diameter. Contained 
within the lower part is a stainless steel vacuum chamber 
measuring 47 ft. high by 25 ft. diameter where the spacecraft 
will be tested. First of the space vehicles scheduled for testing 
in the chamber is Mariner A, the 1,000-lb. Venus probe which 
stands 8 ft. tall and has a spread of 19 ft. when its solar panels 
are extended. 


A 


Problems of Radiation 

The urgent need for creating a simulator of this type has been 
outlined by Mr. Herbert D. Strong. head of the Wind-tunnels 
and Environment Section at J.P.L. “* Space is characterized by 
an absence of heat and pressure,” he points out. “It a 
perfect vacuum where temperature, as we know it on Earth. 
does not exist unless there some object to intercept the 
radiant heat from the Sun.” 

Because the only energy in space is that radiated from the 
Sun (and other stars), the temperature of an object, such as a 
spacecraft, will depend on several factors: its distance and 
orientation relative to the Sun, its colour or finish, the material 
of which it is made, and its shape. 

A dull black ball would absorb more heat in space than a 
shiny silver ball, and thus would be warmer. But if this ball 
happened to be made of a material that was a poor conductor 
of heat, only the side facing the Sun would be hot. The other 
side which faces dark space would be extremely cold. 

Mr. William R. Howard, head of the Engineering Facilities 
Division, adds that in designing something as complicated as a 
spacecraft, conditions such as these (where hot and cold areas 
exist simultaneously in the vehicle) can lead to considerable 
difficulties. Electronic components might freeze or bake, 
batteries could stop working and sensitive measuring devices 
might be rendered useless. ; 


IS 


Is 


MERCURY XENON —— 


LAMP ASSEMBLY —— HYPERBOLIC MIRROR 


——PARABOLIC MIRROR ASSEMBLY 


—_——}+—— 3-11 DIAMETER LENS 


SPECIAL MIRROR — 


25-ft PARABOLIC MIRROR 


—SHROUD COOLED TO -31S°F 
SPACE CRAFT BY LIQUID NITROGEN 


DIFFUSION PUMPS 


TEST AREA 
25 ft O1AM 
25 ft HIGH 


Diagram of the J.P.L. space environment simulator. 
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Bringing Space 


Down to Earth 


architect’s drawing of the Space Simulator Laboratory 
which is under construction at the California Institute of 


An 


Technology’s Jet Propulsion Laboratory in Pasadena, 
California. The tower-like structure is the upper part of 
the space simulator where the lighting system is housed; 
below is a large vacuum chamber where spacecraft wiil be 
tested for their reactions to the environment of space. 


“What must be done.” Mr. Howard says, “is to design a 
spacecraft which has the right colour, finish, material and shape 
to absorb just enough heat to mainilain a warm temperature 
throughout. This is the main purpose of the space simulator 
which must be large enough to house the complete spacecraft 
in its flight configuration. 


Optical System 

Such a simulator must meet three basic requirements. It 
must have a lighting system which duplicates all the visible 
and invisible rays of the Sun in a collimated beam. It has 
to provide as near perfect a vacuum as it is practicable to 
accomplish in a chamber of this size. Finally, it must be 
designed in such a way that the inner walls do not emit heat, 
but absorb heat and light radiated by the spacecraft. 

A unique feature of the space chamber is the optical system 
designed by Bausch and Lomb of Rochester, New York. 
Artificial sunlight is generated by 150 compact arc mercury 
xenon lamps, each one utilizing 24 kW. of power and having 
a 16-in. reflector. The battery of lamps is fitted in a space 
on top of the chamber, permitting the direction of light down- 
wards into the vacuum chamber through a 3-ft. lens. 

The system is shown in the diagram. The light from the 
mercury xenon lamps, shining down on to a parabolic mirror, 
is reflected upward in a concentrated beam to a hyperbolic 
mirror. Once inside the chamber, the 3 ft. beam of light has 
to be widened to 15 ft. To accomplish this, a special 24 ft. 
diameter mirror reflects the light beam to a parabolic mirror 
at the top of the cylindrical chamber. From there it shines 
down on the spacecraft in a collimated beam, as would actual 
sunlight in space. Eventually, it is intended to modify the 
system to project a 25 ft. beam. 

One of the interesting features of this lighting arrangement 
is that it can be varied to simulate the intensity of sunlight 
that a spacecraft might be expected to encounter as near the 
Sun as Venus or as far away as Mars. Within this zone of 
operation, a great deal of radiant heat is intercepted by a 
vehicle travelling in space 

If it is well designed, the spacecraft will absorb some of 
this heat to keep its thermal balance near the optimum level. 
The remainder will be reflected back into space. 

The big problem involved in re-creating these conditions 
on Earth is that when a spacecraft is confined in an ordinary 
vacuum chamber, the radiant heat is reflected back into the 
chamber by the walls, thus introducing false conditions. 

In order to minimize these effects, an aluminium shroud 
is being provided inside the pressure chamber of the J.P.L. 
simulator. This is made of 200 plates which are dull black 
to absorb heat and cooled to —310°F.; a temperature which 
is maintained by pumping liquid nitrogen through small tubes 
running through the shroud. With this system, some 99° 


of the heat radiated from the spacecraft is absorbed and carried 
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away. The nitrogen (which boils at —320°F.) is stored in a 
28,000-gallon tank outside the building. 

A three-stage “pump-down”™ system is used to create 
vacuum conditions within the test chamber. The first stage is 
accomplished by seven compressors which are normally 
employed to run J.P.L.’s 20-in. supersonic wind-tunnel. Then a 
“roughing” system, consisting of three vacuum blowers, 
removes all but a small fraction of the initial air. At that 
point, 10 oil diffusion pumps take over to produce a vacuum 
of 10° mm. of mercury, which is about one hundred millionth 
of the atmosphere at sea level. (The vacuum of space is one 
hundred million times less than this.) 

These diffusion pumps work continuously during tests to 
remove any outgassing or evaporation from the chamber. 

The spacecraft to be tested will be placed on a Special support 
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in the simulator with the aid of a handling trolley. Twelve 
portholes in the chamber are provided for external observation. 

Reactions of the vehicle will be monitored continuously by 
engineers in the control room, who will pay particular attention 
to the spacecraft’s transmitting and receiving equipment, 
guidance and control system, and the scientific payload. This 
will be accomplished by electrical circuits which connect to 
various parts of the vehicle and lead through the walls of the 
chamber into the control room. 

At a later date, it is hoped to install a vibration unit which 
will simulate conditions which a space-vehicle will encounter 
during mid-course manceuvres or when the retro-rockets fire. 

In the years ahead, this unique “space environment 
simulator “—-and others that will, be built in order to help 
perfect the design of manned space vehicles—will find increasing 
use in the U.S. space programme. The Jet Propulsion Labora- 
tory is, of course, directing the unmanned lunar and planetary 
exploration programmes for the National Aeronautics and Space 
Administration. 


A «Solar Sandwich ” 


NEW methods of generating electrical power in space vehicles 
are continually being investigated. The latest is a “ solar 
sandwich” which has been designed by the General Atomic 
Division of General Dynamics to obtain energy from sunlight, 
not as a normal solar cell, but by a process which first converts 
the Sun's energy to heat and then to electricity. 

The device consists of tiny thermo-electric elements placed 
between two wafer-thin metallic sheets. Mounted on panels 
which remain folded during rocket launching, they can be 
extended automatically in space or on receipt of a radio signal. 
The “solar sandwich” is expected markedly to reduce the 
weight and cost of solar cell systems. 


More Effort for Saturn 


S part of the new drive in the United States to accelerate 
the development of large space boosters, NASA has invited 
four companies to submit detailed proposals on the design, 
development and production of the Saturn S-II stage. These 
are Aerojet-General Corporation; Douglas Aircraft Corpora- 
tion; General Dynamics, Astronautics Division; and North 
American Aviation, Inc. 
The S-II will form the second stage of the advanced Saturn 


These photographs taken at the Soviet Trade and Industry 
Exhibition at Earls Court show a full-size replica of the last 
stage of the carrier rocket which launched Lunik Il on a 
collision course with the Moon in September, 1959. Separation 
of the probe from the final stage occurred soon after the end 
of propulsion and both are assumed to have hit the Moon. 
Above, the complete top stage; above right, attachment of 
the nose cone; and right, close-up of the 858.4-lb. probe 
mounted in the rocket. 


Photographs copyright “The Aeroplane and Astronautics” 


which will have several times the payload capability of the 
Saturn C-1. It will be able to lift the three-man Apollo space- 
craft to escape velocity and could be used for sending this 
vehicle on a circumlunar flight. 

Powered by four J-2 liquid-hydrogen/liquid-oxygen engines 
already under development by the Rocketdyne Division of 
North American, the S-II stage will have a thrust of 800,000 Ib. 
at altitude. First test firing of an advanced Saturn with a live 
S-Il stage is expected late in 1964 or early 1965. A final 
contract should be signed by Oct. 1 this year. 


A Day in Orbit 


FTER the first few orbital missions of the Atlas-Mercury 

have been successfully completed, NASA is planning to 
extend the period spent in orbit up to 24 hours. Speaking in 
Los Angeles on Jne. 15, Mr. Walter Williams, operations 
director of Project Mercury, said that the first orbit attempts 
would be for three circuits. 

“| would like to make it absolutely clear that I am not 
advocating sacrificial or suicidal missions,” he said. “But | 
am saying that we must blend the man into the mission sooner 
—recognize that there are risks involved—and work on the 
basis of producing and flying a_ reliable man-machine 
combination.” 
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The Cossor CRD 23 is an advanced display system 

for the PPI presentation of air traffic control information. 
Xefinements can be added to the simple basic 

equipment at any time to suit particular installations 


and changing requirements. The small range of 


supplementary units are in standard sizes and can be 


variously combined to cover a wide range of needs. 


The equipment is designed for simplicity of 
installation and for economy of such items as 


repeaters, amplifiers and cables. 


RADAR DISPLAY SYSTEM 


For full information about the many advantages 


of the CRD 23 system please write to:— 


COSSOR 


RADAR & ELECTRONICS LTD 


GDOO0O -..- PINNACLES, ELIZABETH WAY, HARLOW, ESSEX, ENGLAND TEL: HARLOW 26662 
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HYDRAULIC 


ire 4 Deliveries, drive speeds and constant pressure settings 
t a n ranging up to 35 gal/min., 8000 rev/min. and 5 000 Ib/in.* 

¢c ° n $s Completely self contained, external servo and full-flow 

“ relief valve block assembly with an adjuster to obtain 

different constant pressure settings. 

a | Alternative valve blocks can be fitted to give constant 


me delivery at varying speeds and pressure. 

: ’ Available in a wide range of performance characteristics, 
ae to suit customers’ individual requirements. 

wad 2 TYPE TESTED 

General services 


HIGH TEMPERATURE 
OPERATION 


@ REVERSIBLE ROTATION 


@ CONSTANT PRESSURE AND 
DELIVERY AT VARYING SPEED 


CONSTANT PRESSURE WITH 


AUTOMATICALLY INFINITELY 
VARIABLE DELIVERY (O-MAX.) 


iV 
| BIRMINGHAM ROAD - WOLVERHAMPTON Tel Wolverhampton 24984 


LTD 


4 Wherever a “nerve-centre” is required— 
| 1.A.L. 
CONTROL 
CONSOLES 


1.A.L. Control Consoles are suited to any requirement 
demanding a _ centralized control—for communication 
centres, airline operations, and air traffic control purposes. 
They form the nerve centre of any such installation. 

The unit construction allows for extension to meet increased 
operational demands and their metal construction ensures 
their suitability in tropical climates. 

The photographs show 1.A.L. Control Consoles (above) 
: for Aerodrome and Approach Control and (right) for a 
Communication Centre. 


INTERNATIONAL AERADIO- LIMITED 


Cables: Intaerio London 40 PARK STREET, LONDON, W.I. Telephone: Hyde Park 5024 
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Pe the technical journalist, there can seldom have been a 
more frustrating experience than the crowded Press 
conference which marked Major Gagarin’s visit to the Soviet 
Trade and Industry Exhibition at Earls Court on Jly. 11. The 
genial astronaut faced five television cameras, 10 microphones, 
and more than 300 representatives of the World's Press, yet 
after a whole hour of questioning, not one new fact concerning 
technical aspects of the flight emerged. 

This was no fault of Major Gagarin. Hardly any questions 
managed to get asked on a technical level and those that were 
had been answered on previous occasions. 

Despite Major Gagarin’s introductory remarks that so much 
had been published about his orbital flight that it was difficult 
to provide any new information, there is in fact much that 
remains obscure. So far, for example, the World has seen only 
four aspects of the event in pictures. These are: (1) The astro- 
naut clad in his pressure suit before the flight, and preparing to 
enter a lift, presumably on the servicing gantry, which conveyed 
him to the Vostok spacecraft; (2) take-off of the rocket itself 
an exceptionally “ murky” picture on which only the grain in 
the film appears to be authentic; the rocket is heavily retouched 
and partly shrouded in cloud, obscuring all detail; (3) the 
astronaut resting after the flight; and (4) an internal view of the 
Vostok cabin showing certain controls and instruments. 


At the time of writing, no external photographs of the 
Vostok have been released (unless one counts those of the 
vehicle displayed beneath a Mi-6 helicopter at Tushino on 


Jiy. 9), nor have we seen the arrangement of the ejector couch 
or any other items of the internal and external equipment. 

In contrast, Cdr. Shepard's Mercury capsule is detailed 
almost down to the last nut, bolt and welded seam. It was 
even put on display at the Paris Air Show in May for close 
public inspection. 

If the Tushino airborne exhibit does represent the Vostok, 
it differs from Mercury in several important respects. First, 
and most obvious, is the fin-supported tail-annulus which gives 
the vehicle the appearance of an old-fashioned bomb. It 
would certainly have to be extremely robust to prevent being 
burnt off under re-entry conditions. The other essential point 
is that, unless the vehicle is mounted in an inverted position 
in the nose-cone of the launching rocket (and covered with a 
fairing), it would not appear to be designed to turn through 
large angles for re-entry (as does the Mercury capsule to face 
its heat-shield forward) so that some more complex arrange- 
ment would seem to be needed for accommodating the pilot 

The question is, therefore, does the Vostok’s ejector couch 
turn through 180° between take-off and re-entry to permit 
acceleration pressures to be taken, in each case, chest to back”? 
A Moscow correspondent, quoting a Soviet scientist on the 
day of the flight, in fact described the pilot as being placed 

within a capsule which rotates through 360° within the ship 
to assume an optimum attitude under all conditions of flight.” 
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Major Gagarin Meets the Press 


Major Yuri Gagarin 
displays the Gold 
Medal awarded to 
him by the British 
Interplanetary 
Society «for distin- 
guished services to 
astronautics.”” 


Yet no mention of how the ejector couch is accommodated 
within the Vostok appears in the official account. 

There is, moreover, no official mention of the manner in 
which the Vostok was landed, nor is there any word on aero- 
dynamic stabilizers. Although it seems fairly obvious that 
parachutes were used, this—to our knowledge—has never been 
specifically stated 

Even when submitting evidence of the Vostok’s flight to the 
Fédération Aéronautique Internationale for official ratification 
in May, the Soviet authorities were careful to give the thrust 
rating of the rocket booster in obscure terms, leaving in doubt 
all features of the launcher except that it “ had six engines at 
the moment of launching with a total thrust of 20 million h.p.” 

What Major Gagarin did say at the Press conference—when 
answering the question: “ Would you like to’see forthcoming 
launchings televised before the World?’-—was that his own 
flight, including the initial stages of launching, had been photo- 
graphed in colour and the film was now available. However, 
he did not say when this film would be publicly released and 
no one who had the eye of Mr. Soldatov, the Soviet Ambassador 
(who acted as chairman of the Press conference), seemed 
concerned to inquire 

Apart from a hint that another manned launching would soon 
take place, and that Major Gagarin himself was concerned with 
the planning of future operations, that was all. Questions 
about women in space and space fiction—yes! But none 
designed to clear up some of the mysteries which still surround 
the Vostok. It was a great pity that so few of the technically 
interested managed to get a hearing.—Kk.W.G. 


Testing the F-1 
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of undergoing a series of static firings, 
NASA announced on Jly, 11. The firings 
are the first to be made of a complete, 
Li. eal self-cooled, F-1 as it would operate in a 

Many static tests of individual com- 
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the huge single-chamber engine has been 
under development. Now the stage has 
been reached, according to officials, when 
the total system can be gradually built 
up to its rated thrust of 1.5m. Ib. and a 
firing duration of 2.5 min. A thrust of 
about 1,000,000 Ib. was obtained in the 
first firing 

The F-1, which is fuelled with liquid 


ao oxygen and kerosene, is being developed 
S pac consava!) 2 for NASA by North American Rocket- 
ras wast 2 dyne. Two of the engines are scheduled 
for use in the first stage of the Saturn 
= vouR | } C-3, intended to launch the Apollo 
J > Quite af circumlunar spacecraft, and it is also 
LA \ being considered for clustering in the 


NASA’s first attempt, “ by the end of the 
decade,” to land men on the Moon. 
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Flying the Beech 


‘O flights were made in Short Bros.’ Travel Air demon- 

strator, G-AREJ, for the handling assessment to be 
completed for this article. Although separated by several 
months, the first, at the company’s Belfast base, and the second 
at Baginton during the Shackleton week-end, were both under- 
taken in really foul weather, which minimized a certain amount 
of the pleasure offered by this luxurious light twin. 

As it was, only the fact that the Travel Air is perhaps the 
nicest among the aircraft of its class to fly redeemed the situa- 
tion. On the first occasion, in fact, when there was a 35-knot 
gale blowing across the runway, accompanied by torrential 
rain from a 500-ft. cloud base, it was the tractability of this 
Beechcraft rather than any effort of its pilot that got it round 
a half-blind circuit over the storm-tossed Lough and through the 
gusty chimneys of Belfast back on to the ground in a 
memorable initial introduction. 

At Baginton, more recently, conditions were different, but 
still unpleasant. Lowering evening light combined with mist 
and Midland murk, plus a low overcast, to reduce visibility 
to little more than 1,000 yd., and ceiling to about 1,000 ft. 
A certain amount of “actual” instrument time resulted, together 
with a positioning talkdown from the helpful Baginton radar. 
In the still air, however, the sweetness of Travel Air control 
could be savoured to the full. 

This four/five-seater is much more of a twin-Bonanza than 
the rather bigger types which bear this appellation in the 
Beechcraft range. The Travel Air is derived directly from 
the Bonanza, with a similar fuselage and accommodation. It 
is fitted with two 180-b.h.p. Lycoming O-360 flat-four engines 
on extended wings, and the Vee tail of the Bonanza is 
replaced by a conventional empennage similar to that of the 
Beech Mentor trainer. 

The Travel Air owes some of its above-average structural 
integrity to the aerobatic Mentor, as well as its very robust 
undercarriage, with its 10 ft./sec. deck-landing factors. At 
normal cruising speed of 170 knots, which is remarkably fast 
for its power, the Travel Air can survive loads of more than 
+6 and —4 g, which are well above corresponding factors for 
other U.S. lightplanes. 

It was this reserve of strength which enabled S.F.E.R.M.A. 
to install Astazous of more than twice the power of the original 
Lycomings in the Travel Air, to produce the turboprop Marquis 
with very little structural modification. In effect, the same 
basic airframe is now available with the 180-b.h.p. Lycomings 


Photographs copyright “The Aeroplane and Astronautics” 
Points of interest in the commodious Travel Air cockpit 
include the throw-over control wheel and the leather-padded 
“eyebrow” coaming over the front panel. 
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No. 101 in the series by John Fricker 


(fuel-injected 10-360-BI1As in the current Model 9S5A Travel 
Air); 260-b.h.p. Continental I0-470-Ls as the Model 55 Baron; 
and 470-e.h.p. Astazous in the Marquis. 

Since its introduction in 1956, the Travel Air has undergone 
rather more than average refinement. The 1960 model had a 
19-in. cabin extension to provide room for an optional fifth 
seat, plus a similar increase in tailplane span to cope with the 
aft C.G. movement. Some aerodynamic improvements were 
also introduced. 

The 1961 B9SA Travel Air became a full five-seater with an 
increase in gross weight to 4,200 Ib., which put up its useful 
load by nearly 200 Ib. to a total of 1,645 Ib. Larger rear 
windows were also introduced for back-seat visibility, together 
with other styling modifications and increased flap effectiveness. 
All these improvements were accompanied by a decrease in 
price of $2,000, so that at a U.K. delivered and duty paid cost 
of £22,120, the Travel Air is in a class of its own. US. cost, 
ex-factory, is $49,500. 

Like all the Beech types, the Travel Air showed a standard 
of finish that defied even the direst attempts of the elements to 
make seem drab. The all-metal stressed-skin has a most attrac- 
tive covering of heat-treated enamel, and the interior furnishings 
are to the same very high standards. To cope with the additional 
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instruments accompanying twin-engine operation, the front 
panel has been deepened compared with the Bonanza, but in 
the latest Travel Air, the front seats have been raised slightly 
to improve the view over the nose. 

Instrument and control layout is fairly conventional, except 
for the omission of the now-standard central radio installation. 
G-AREJ, with about 170 Ib. of radio, has its ADF, VHF, ILS and 
VoR control boxes grouped below the full flight panel on the 
port side, probably because the high location of the central 
console, with its forest of long pitch, throttle and mixture levers, 
would otherwise interfere with their operation. I was prepared 
to accept this, although it is less than an ideal arrangement, 
but I definitely disliked the juxtaposition of the throttle and 
pitch levers from their usual positions so that the power controls 
were in the centre between airscrew and mixture handles. 

Good features, on the other hand, were the individual trim 
wheels for all three controls, distinctively light-coloured against 
the dark console, mounted in their logical planes and with 
adjacent window indicators for position. Full marks to Beech. 
This company is unique among its national competitors in using 
a centre-mounted control-wheel shaft in its smaller aeroplanes, 
with a throw-over facility for either front seat 

On each side the shaft can be locked in two positions to give 
either a high or a low control wheel setting. In the perverse 
nature of things, I felt that an intermediate position would 
have been ideal, but in the end settled for the high setting. 
On the long flights of which the Travel Air is capable, it might 
be restful to vary the position between its two settings, 
particularly because, in addition to the fixed arm rests on the 
upholstered cabin walls, there is a big central rest which may 
be raised on a pedestal between the seats. 

The rectangular control wheel of the earlier Travel Airs has 
been replaced in the B9SA by a ram’s-horn type. The original 
version in G-AREJ proved quite comfortable, and was 
augmented by a Tactair T-3 autopilot with its control box on 
the centre console. This was not tried in flight, but I commend 
its installation, as such pilot aids are virtually essential even 
to the lightest touring aircraft using radio navigation under 
European conditions. 

With Short Bros.’ pilot John Formby in the right-hand seat 
on each occasion when I flew the Travel Air, engine starting 
was very simple under his supervision. Noise and vibration 
level were both remarkably low. Fuel capacity is either 84 


or 112 US. gal. of usable fuel, in a 25-gal. inner-wing main 
tank on each side, plus a 17- or 31-gal. auxiliary tank out- 


board of each nacelle. 

In G-AREJ, tank capacities were marked in Imp. gal. as 
21 inner and 26 outer per side (94 in all). 

The nosewheel steers through 17° each side of centre from 
the rudder pedals, and use of the potent toe brakes increases 
this to 29°. Ground manceuvrability is therefore excellent: 
the long-stroke undercarriage gives a well-cushioned ride for 
real grass-field capability, and the Travel Air could not be 
more stable when taxi-ing, taking-off or landing. 


Short-field Take-off 

Despite the very strong cross-wind for my first take-off at 
Queens Island, I found no difficulty at all in keeping straight 
during the brief ground run. With aileron and rudder trims 
neutral, and slight nose-up bias on the elevator according to 
the slightly difficult-to-see indicator, the Travel Air accelerated 
briskly at full throttle and 2,700 r.p.m. 

Vine is 80 m.p.h., so that rotation at 70 m.p.h. and an unstick 
at 85 results in a take-off which is both safe and short-field. 
The minimum control speed, of course, is below that at which 
the aircraft will climb on one engine, but the transition to 
V., or the minimum take-off safety speed of 96.5 m.p.h. (blue- 
lined on the A.S.I.), is very rapid. 

Acceleration is aided by the speed of undercarriage retrac- 
tion, which is only about four seconds, and also by the fact that 
when the gear is extended the fairing doors close to preserve 
the low-drag contours and keep mud out of the wheel wells. 
Although the normal undercarriage extension speed is 150 
m.p.h., itself commendably high, the gear may be lowered at 
up to 200 m.p.h. in an emergency to act as an air brake. 

Trim changes on retraction are small. Power can be reduced 
to 25 in. Hg and 2,450 r.p.m. for the climb, which is uncom- 
fortably steep at the best rate speed of 103 m.p.h., and still 
vigorous at the cruise-climb figure of 140 m.p.h. At our inter- 
mediate weight, the Travel Air indicated around 1,500 ft./min. 
during an initial low-speed climb-out, and even at the new gross 
weight of 4,200 Ib., it can still ascend at over 1,250 ft./min. 

Acceleration on such relatively low power is extraordinary. 
Throttling back to around 23 in. Hg and 2,300 r.p.m., which 
gives about 65% power, and closing the electrically-operated 
cowl flaps, the Travel Air quickly settled down to indicate 
about 170 m.p.h. at about 1,500 ft. The same setting at 
rated altitude of about 8,000 ft. gives a T.A.S. of 195 m.p.h. 
for a consumption of only 74 Imp. gal. or so per hr. for 
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A stimulating single-engine performance is displayed by the 
Travel Air, which has feathering Hartzell propellers for its 
180-b.h.p. Lycoming engines. 


each engine. Carrying five people and some baggage at this 
sort of speed while returning a consumption of about 13 
a.m.p.g. takes some beating—especially as the operating range, 
including full allowances, is almost 1,000 miles. 

From the control point of view, the Travel Air conforms 
to the same high standards. Forces are moderate and pro- 
gressive, allied to positive stability and good harmonization. 
Lateral response is particularly effective, having servo assistance. 
The lack of effort needed to fly the Travel Air, coupled with its 
high standard of comfort and low noise level must make 
it one of the least fatiguing of any of the American light 
twins for long-range operation. In and out of odd patches 
of cloud, it was very simple to fly on instruments. 

Despite the low ceiling and poor visibility experienced during 
my second, and more prolonged, flight in the Travel Air, its 
tractability was such that I felt little hesitation in exploring 
fairly thoroughly the low-speed corners of its flight envelope. 
Power off, in the clean configuration, speed falls off slowly 
as the nose is held level. Unlike many clean modern aircraft, 
the Travel Air has some airframe buffet before the stall break- 
away, as a useful additional warning to the artificial aural 
and visual indication about 4-6 m.p.h. above the point where 
it quits flying. This appeared to be around 75 m.p.h. LA.S., 
followed by a straight nose drop. 

Lowering the single-slotted flaps below their limit speed 
of 130 m.p.h. causes a very small nose-up trim change. Like 
the undercarriage, the flaps are electrically actuated, with a 
maximum deflection of 33°. When stowed, they extend aft of 
the wing trailing-edge, and are infinitely variable in extension 
via the cockpit switch. Green and red lights on the port 
panel mark the stowed and fully extended positions, with inter- 
mediate settings indicated by lines on the port flap. 

With flaps and undercarriage down, I found that all three 
controls remained effective, in varying degrees, as power and 
speed were progressively reduced. At less than 60 m.p.h. 1A.S., 
the Travel Air was still flying, and with demonstrable, if sloppy. 
lateral control, just before a more pronounced buffet and 
artificial stall warning became evident. The breakaway, when 
it eventually came, was around 53 m.p.h. L.A.S.; it took a great 
deal of effort to achieve, and was accompanied by a mild 
starboard wing drop. 

Cleaned up again, the Travel Air was brought back to 
cruising power before trying some asymmetric flight. The 
swing, on bringing back the throttle, pitch and mixture levers 
on one engine, was held with very little difficulty until the 
airscrew feathered, when a couple of thumbfuls of rudder trim 
brought the ball of the turn and slip back to centre. With 
full power on the live engine, raising the nose to the single- 
motor climb speed of 103 m.p.h. brought the V.S.I. to an 
indicated 300 ft./min. ascent, and turns in either direction 
presented no difficulty. 

With both Lycomings back in business, Baginton radar 
brought us back into the congested circuit, through which the 
Travel Air weaved, in the landing configuration, like a sports 
car. As instructed, we used the short grass strip alongside the 
runway, bringing G-AREJ round at about 110 m.p.h., and 
reducing to about 90 for the final approach. With a trickle 
of power to regulate the sink, this gave a pleasantly steep 
glide path and a leisurely flare-out for a minimum speed 
(75 m.p.h.) touch-down. 

With no further effort, the landing roll was very definitely 
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Short’s Travel Air demonstrator shows its distinctive plan 
view, with swept-forward inner leading-edges, and projecting 


flaps. 


short-field, with a pronounced deceleration. I was most 
impressed, particularly when opening up again to taxi in | 
discovered from the amount of power I had to use that I had 
inadvertently left a certain amount of brake applied through 
unfamiliarity with the parking catch release. This is how to 
make really short-field landings when you have an aeroplane 


as uncomplaining as the Travel Air. 


All the American light twins, without exception, are nice 
aeroplanes, but I liked the little Beech especially for its com- 
bination of high performance on low power, with extreme ease 
of handling and docility. This would seem to make it a 
natural choice for the fly-yourself executive who wants a near 
200 m.p.h. cruising speed with exceptional economy. 


Leading Particulars 


Dimensions.——Span, 37 ft. 10 in.; 25 ft. 2 in.: height, 9 ft. 6 in.: 
wing area, 199.2 sq. ft.: undercarriage track, 9 ft. 7 in.; wheelbase. 


ft. 4 in, 


Weights.—Empty. 2,635 Ib.; useful load, 1,465 Ib.; payload, for 
occupants and baggage, full tanks (70 Imp, 
load (B95A), 1,645 lb.: payload, full tanks (B95A), 1,148 Ib.; gross 


weight, 4,100 Ib. (B9SA, 4,200 Ib.). 


Performance.—Max. cruise, 75% power, 7,500 ft., 200 m.p.h.; 
65% power, 10,500 ft. 195 m.p.h.; initial climb, 1,300 ft./min. ; 
single-engine climb, 191 ft./min.; service ceiling, 18,700 ft.; single- 
engine ceiling, 5,050 ft.: stalling speed, all-down, 70 m.p.h.;_ take-off 
run, 20° flap, 1.000 ft.; to SO ft., 1,280 ft.; landing run, 28° flap, 
980 ft.: from 50 ft., 1,590 ft.; range, at 45% power, 1,056 miles; 
with aux. fuel, 1.410 miles at 165 m.p.h.:; endurance, 8.75 hr. 


Gliding Notes 


gal.), 948 Ib.: useful 


by Dr. A. E. Slater 


EMARKABLE photographs of cloud 

patterns over the oceans, taken and 
then broadcast from the Tiros I weather 
satellite, are published and analysed in 
Tellus, Vol. 13, No. 1. The clouds are 
at low level, and as the sea was known 
to be warmer than the air on each 
occasion, they show the pattern of up- 
currents arising from sea level. 

The weather in each case was anti- 
cyclonic in the area of the photographs. 
one of which was taken over the Atlantic 
and two over the Pacific. In the Atlantic 
region, ships reported the sea surface to 
be about 3° C. warmer than the air just 
above it. Over land this difference would 
be quite enough to produce fairly strong 
thermals. 

Cloud base was about 2.000 to 3,000 ft. 
and the tops were at 4,000 ft. in the 
northern part and 12,000 ft. in the 
southern part of the region photographed. 
But what of the gaps between upcurrents? 


* 


Here we come upon some rather awk- 
ward features of the cloud pattern. 
Gliding people first heard about the 
regularity of “convection cell” patterns 
in 1933 when Sir Gilbert Walker lectured 
to them on model experiments done 
under his direction at Imperial College. 
Smoke was blown into a shallow wind 
channel 6 in. wide and 0.3 in. deep, with 
a steel bottom electrically heated, and a 
glass top through which the pattern of 
the resulting upcurrents could be 
watched. 

The pattern was one of “cells.” each 
cell having an upcurrent in the middle 
and downcurrents round its edges. like 
the cells into which strato-cumulus and 
alto-cumulus cloud sheets are so charac- 
teristically subdivided. And by sliding 
the glass top to produce “ wind shear,” a 
pattern of parallel “cloud streets” 
resulted. 

Later, Sir Gilbert's successor, Sir David 


Brunt, produced similar cells in liquids, 
particularly cheap gold paint in a watch 
glass, which produces imitation strato- 
cumulus on a still smaller scale. But 
almost invariably the upcurrent was in 
the centre of the cell, and each cell was 
about 24 times as wide as it was high: 
so that a sailplane with a gliding angle 
better than | in 2} should have no diffi- 
culty in getting around among scaled-up 
versions of similar cells. In fact, the 
spacing of cumulus clouds is often not 
far different from 2} times the depth of 
the convection layer from ground to 
cloud-top. 

But when one examines the pattern of 
convection cells over the ocean, as 
revealed by satellite photographs, quite 
a few snags appear. The most obvious 
feature is that the “cells” are upside 
down; each consists of a ring, or partial 
ring, of clouds enclosing a clear area 
where presumably the down current 
reigns. 

Another feature is the great width of 
the cells compared with their height. In 
the Atlantic photograph they are 30 
times as wide as they are high, and the 
diameters of the more well-marked rings 
are about | degree of latitude, or 60 
nautical miles. 

This means, first, that a glider pilot 
would have to work his way round the 
ring instead of trying to glide across it; 
and secondly, that the pattern is on too 
large a scale to be seen clearly from low 
down, so it would be difficult to plan the 
next move. The cloud pattern probably 
undergoes continual change, and one 
would need to receive, by television, 
continuous photos from relays of 
satellites, or from a satellite in a 24-hour 
orbit, permanently perched 22,000 miles 
overhead—and to be able to locate one’s 
position on the photograph. 

Even in one of the Pacific photos, when 
there was a 30-35-knot wind at sea level, 
the clouds were still arranged in rings, 
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not streets. But, as in streets, the lines of 
clouds were subdivided into distinct 
confluent lumps. 

One thing to remember is that the sea 
hardly changes its temperature between 
day and night, so the upcurrent pattern 
should last as long as the anticyclone. 

Sir Hiram Maxim, in his book 
“ Artificial and Natural Flight,” pub- 
lished in 1908, writes on p. 16 of an 
Atlantic voyage during which he passed 
through a convection cell marked by a 
succession of parallel lines of calm water 
with the winds alternately converging 
towards, and diverging from, the areas of 
calm. But tHe pattern must have been 
one of “streets,” as the belts 
stretched straight to the horizon both 
ways. 

INCE 1950, when Gold “C” pilots 
could add Diamonds to their badge 
for 500 km. distance, 300 km. goal flight, 
and 5,000 m. height gain, the number 
of pilots with all three diamonds 
has grown to 164, according to the 
latest international list which includes 
last year’s crop. Poland, with 56, and 
France, with 53, are still running neck 
and-neck—or should one refer to 
canopies, now that high wings perched 
on “necks” are out of fashion? The 
United States, whose John Robinson is 
No. 1, now has 16, Germany 13, and 
Yugoslavia and Czechoslovakia 6 each. 

Great Britain’s three, so far confirmed, 
are Nicholas Goodhart, No. 42; Tony 
Goodhart, No. 141; and Philip Wills, 
No. 149. This year’s “ three Diamonds ” 
will include Mr. and Mrs. Burns, but 
Ann Welch has, I believe, still to get her 
height Diamond. It would be interesting 
to know how many of the heights have 
been done in cumulo-nimbus clouds and 
how many in waves. People seem to 
prefer their native cu-nims, but many go 
elsewhere, especially to France, for thei: 
waves. 
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Correspondence 


Claims on the Schneider Trophy 
ITH reference to the letter in THE AEROPLANE AND 
Astronautics for Jly. 6, in connection with the Schneider 
Trophy. 

I do not know the conditions as to the final resting place of 
this Trophy, now held at the Royal Aero Club, but I feel that 
the Air Ministry have a justifiable claim for it to be placed in 
the Air Ministry, Whitehall Gardens. After the Trophy was 
won outright for Great Britain in 1931, by Fit. Lt. J. H. 
Boothman, Royal Air Force, it was for some time on display 
in the R.A.F. Club. For many years now it has almost been 
hidden away in a rather inconspicuous position in the Royal 
Aero Club. 

I think also that the R.A.F. Club might like to have it back 
where, if it were placed in the vestibule hall of the club, it 
could be displayed to much better advantage than at present, 
and also be of much more interest especially to young Service 
officers. 


London, S.W.3. W. A. RAMSAY. 


Squadron Facts 
AND ASTRONAUTICS dated Jne. 29, 1961, 
in the item on page 740 headed “A City Honour for the 
R.A.F.”, it is stated regarding No. 216 Squadron R.N.A:S. 
that on the formation of the Royal Air Force (it) was 
renumbered 216 and equipped with D.H.10s. To the best of 
my recollection this is not correct. I was at Dunkirk and was a 
pilot in 217 Squadron from a few days after the formation of 
the R.A.F. until a couple of weeks before the Armistice when 
21 out of 23 officers in this squadron went down with ‘flu. 
During this time we were well aware of the H.P. O/400s flown 
by 216 but never did I see or hear of a D.H.10 being flown in 
the Dunkirk area. In fact, I believe I am right in saying that 
the D.H.10. never became operational, certainly not during 
hostilities. 

217 Squadron was equipped with D.H.4s (Rolls-Royce Eagle 
VIII) and regularly flew on patrols over the sea at low altitudes; 
for this work it was always understood that their equipment 
should have been D.H.10s, but that these were not available. 
Incidentally, such was the reliability of the Rolls-Royce engines 
that, as far as I can remember, only one aircraft and crew were 
lost at sea owing to engine failure. 

I feel sure that present members of 216 Squadron would wish 
that statements regarding their earlier equipment should be as 
factually correct as possible 

Harpenden F. E. BRIDGES. 

[Our correspondent’s memory may well serve him correctly 
regarding the operational use of D.H.10s by No. 216 Squadron 
in France before the Armistice. The records show, however, 
that the Squadron was subsequently equipped with these aircraft 
and used them in Egypt. Ep.] 
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Sunderland Highlights 
S a one-time member of the Short Bros. Seaplane Works at 
Rochester back in 1940-41, your report ‘“ Memorial at 
Pembroke ” (page 361, Apr. 6) brought back to me quite a 
flood of nostalgic memories. Mr. Peter Thomas is certainly to 
be congratulated for his long campaign to save a Sunderland. 

How well I remember the vivid impressions these great and 
beautiful flying-boats conveyed to me in the first few weeks 
of 1940 at the old Seaplane Works. It was certainly a thrilling 
sight to watch the boats being finally completed in No. 3 Shop 
(the biggest at the works in those days). Equally fascinating was 
to see them wheeled on beaching gear down the slipway into 
the placid waters of Medway River. 

By 1940 the Mk. I Sunderlands had reached the stage where 
they were so urgently needed in Coastal Command that some 
were not even given a local test flight! Both R.A.F. and 
R.A.A.F. crews simply came to the factory and flew each boat 
away within a very short time of its launching. Of course. 
when the Battle of Britain was in full swing many hundreds of 
man-hours were lost in production; many a Luftwaffe bomb 
was aimed at Seaplane Works—but fortunately there were never 
any direct hits. 

A few odd highlights in the Sunderland's 21 years of colour- 
ful history would be worth mentioning. The original Mk. I 
prototype (K.4774) made its first flight in October, 1937, with, 
of course, John Lankester Parker at the controls. By July, 1938, 
the first five Mk. Is had been delivered to No. 230 Squadron at 
Singapore. A grand total of 721 Sunderlands of all marks were 
built between 1937 and 1946, coming from factories at 


Rochester, Belfast, Lake Windermere, Dumbarton and Brough 
(Blackburn Aircraft built those at Dumbarton and Brough). 
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There were 75 Mk. Is; 58 Mk. Ils; 407 Mk. IIIs; 31 Mk. IVs; 
and 150 Mk, Vs. The last Sunderland built, a Mk. IV, came 
from Blackburn’s Dumbarton works (Serial No. PP.164). 
Your brief report mentions the rescue of U.K. and Allied 
Service personnel from Crete and Greece. Well before these 
mass evacuations, two Sunderlands of Coastal Command partici- 
pated in the dramatic rescue of the complete crew (34 men) of 
the torpedoed “ Kensington Court,” some 70 miles off Ireland, 
on Sept. 9, 1939. This was the first time Sunderlands took 
part in a grand rescue operation. 
Nairobi. 


Vice Versa. Then there was the aviation company 


director who, asked what he would like to be when he 
retired, replied “ An Air Vice-Marshal.” 


Dennis M. POWELL. 


» 

Though? “ Mercury daytime flights, though flown 

by Rolls-Royce equipment, are operated at first-class 

fares.” Philippine Air Lines journal “ The PALiner.” 

Looks as though Pratt & Whitney have talked IATA 
into a “ Rolls-Royce Differential.” 


Lightning Line 
“The Mach Meter calibrations begin at 1.” 


At an airline’s recent Staff Day, the most popular 
event was the selection of Miss Directed Luggage of 
1961. 

* 

Off the Mach. An Indian paper reckons that that 
country should have fighters “ capable of not less than 
March 2.” To be delivered before August Bang 
Holiday. 

There, but for modesty ... Aviation writers on 
the North American continent are calling themselves 
“ opinion-formers”’ and “communicators.” As a 
cartooning columnist | come somewhere in between 
a sort of form-communicator, with a well-formed 
opinion of North American aviation writers. 

Replies to Readers 

R.H., Washington D.C., U.S.A.: No, Wroundabout 
has not got a grudge against Boeing. 

R.B.. Weybridee, Surrey: No, Wroundabout is not 
subsidized by Boeing. 

* 

Wrongs wrighted. Some of last week's Wround- 
about was dictated over the phone and I sympathize 
with the poor secretary who, mindful of this column’s 
sparkling reputation, typed “ speaking of wit” instead 
of “speaking of which” in the third item. Also, in 
Item 4, that extract from the Weights and Measures 


Bill should have read: ‘Capacity measurement’ 
means measurement in terms of measurement of 
capacity.” Serious business, humour. 


* 


‘Take me to your leader”’ 
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Industry Record 


Flexible Tubing Advancement 


Under the name Jetflex"’ the Power 
Flexible Tubing Co., Litd., is to market a 
new type of flexible tube designed prim- 
arily for aeronautical application. This has 
recently completed a test programme under 
official A.I.D. surveillance and, says the com- 
pany, is the first product of its kind to meet 
entirely the test requirements laid down in 
specification DTD.RDI.3955 drawn up in 
1955 

It was with the development of the air- 
craft turbine engine that the need arose for 
flexible piping suitable for conveying fuel 
and lubricating oils, water, de-icing fluids, 
elc., at temperatures considerably higher— 
and, in some cases, somewhat lower—than 
had previously been the case. This led to 
stainless steel corrugated tubing becoming 
widely used. 

However, although stainless steel has been 
used with satisfactory results, constantly 
advancing temperature and pressure require- 
ments have accentuated the need for the 
development of high-grade heavy-duty com- 
ponents of this type. The widespread use 
and increasing importance of corrugated 
stainless steel flexible metallic tubing led to 
the issue of a design specification in 1955. 
This outlined the characteristics desirable for 
the stringent safety requirements for modern 
aircraft. 


At that time no product approached the 
requirements laid down and since then con- 
siderable efforts have been made by manu- 
facturers to develop a tubing that would in 
every way Satisfy them. The specification 
outlines a wide range of test requirements 
which, in effect, subject the tubing to the 
most arduous simulated service conditions. 
Since its drafting in 1955 it has been con- 
tinually reviewed and amended. 

Until recently, it is claimed, no product 
has entirely met the test requirements— 
largely due to the new techniques required 
to manufacture flexible tube of an outstand- 
ing quality and to the complicated nature 
of the test rig equipment required to sub- 
ject the tube to the necessary tests. With 
Jetflex, however, Power Flexible Tubing has 
successfully completed the range of tests 
laid down for one size of tube, namely, 4-in. 
nominal bore: other sizes which will even- 
tually become available are at present under 
test. 

Apart from the usual size, suction, elonga- 
tion, proof pressure and flame checks, one 
of the most interesting test requirements 
involves an  endurance-vibration-pressure- 
impulse test. Complete assemblies of tubing 
and fittings are subjected simultaneously to 
pulsating pressures, and both high vibration 
and temperature. 
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Internal pulsating pressure is applied to 
the tubing at a rate of between 12 and 24 
cycles per min. and the full proving test is 
carried on for a total of a quarter of a 
million impulses. Each complete cycle starts 
at 10% of the design working pressure ; this 
is followed by a rapid rise to full design 
pressure (within 20% of the cycle time), full 
pressure is then maintained for 10% of the 
cycle time, and finally there is a cut-back 
to 10% pressure. The maximum design 
pressure can be as high as 2,000 p.s.i. 

Vibration is applied in two stages; at an 
amplitude of +0.050 in. at 3,000 c.p.m. and 
at +0.010 in. at 10,000 c.p.m.—every 
assembly being subjected to 125,000 
pressure impulses at each stage. Assemblies 
are mounted for testing with a 90° bend at 
minimum bend radius and are reversed at 
each vibration stage. At the same time 
an ambient temperature of 460°C. is main- 
tained around the tubing assembly and the 
flow of fluid (whilst under the impulse 
pressure test) is controlled to ensure an out- 
let temperature not exceeding 90°C. 

The tubing is made from corrosion-resis- 
tant and weld-decay-proof titanium-stabilized 
Stainless steel. Corrugations are annular 
and are formed with the minimum of metal 
stretching. External armouring is provided 
by stainless steel wire braiding. This has an 
improved form of weave devised to ensure 
constant strength and reduce elongation 
under pressure almost to the point of 
elimination. 

new range of compact lightweight end 
connections stainless stee! has been 
designed and their attachment to the tubing 
is by direct Argonarc welding. 


Speeding the Turn-round 


Now in use at Dublin Airport for any 
on-the-spot welding repairs necessary to 
the Boeing 720-048s of Irish International 
Airlines is a mobile self-contained electric 
welding unit. This has been manufactured 
by the British Oxygen Co., Ltd., to the 
airline’s specification and was supplied by 
Industrial Gases (1.F.S.), Ltd., Eire, a B.O.C. 
associate. 

Employing the Argonarc process developed 
by B.O.C., the unit has an ac transformer 
for welding aluminium and an ac/pc motor 
generator for welding copper and stainless 
steel. The ac set is connected to a 1 
suppressor and high-frequency unit to supply 
the water-cooled Mk. III and the air-cooled 
Mk. II torches. Similarly the ac/pc welding 
set can be connected to the same _ high- 
frequency unit and torches. The Mk. Ill 
torch has a_ self-contained water-cooler 
system, including a water tank and circu- 
lating pump. 

Other equipment included on the unit is 
a low-voltage headlamp, a_ high-speed 
grinder and a hand cutting tool, Power 
comes from a 380-V., 3-phase and neutral 
cable connected to hangar or apron power 
points. 


With a Boeing 720 of 
Irish International Air- 
lines in the background, 
the mobile electric 
welding unit described 
alongside is about to 
be used on the servic- 
ing apron at Dublin 
Airport. 


Aviation Calendar 


My. 22 
Lossiemouth. Air Station At Home 
Ny. 23 
Seething.-Waveney Flying Group At Home, at 
10.15 hrs. 
Ny. 24 
Oslo.AGARD Avionics Pane! Meeting on 
** Microminiaturization until Jiy. 26 


Oslo..-AGARD Structures and Materials Panel 
Specialists’ Meeting; until Jly. 26. 


Ny. 26 
Londoa.—Kronfeld Club lecture, Gliding in 
Ghana,’ by G. A. Burgess, at 74 Eccleston Square, 
S.W.1 
Ny. 27 
Oslo.~Eleventh AGARD Genera! Assembly on 
* Scientific Goals of Space Exploration and 
Research until Jly. 28 
Kidlington.—Imternationa! Business and Touring 
Aircraft Competition; until Jly. 29 


Company Notices 
NEW COMPANIES 
Air Cushion Development, Lid. (697,037) 

Private co. Reg. Ine. 30. Cap. £100 in £1 shrs. 
To carry on the business of manufacturers, inven- 
tors, developers, designers, builders, fitters, pro- 
prietors and ictters on hire of, and agents for, 
hovercraft of all kinds; and waterborne craft, 


land and snow vehicles. Sec. Robert M. Gray. Reg 
off.: 10 Bridge Street, Christchurch, Hants. 

Business Flights, Ltd. (696.834) —Private co 
Reg. Jne. 29. Cap. £100 in £1 shrs. To carry on 
the business of acronautical experts and consul- 
tants and as owners, manufacturers, repairers and 
charterers of and dealers in acroplanes. Directors: 
Norman C. Fisher, and Margaret Fisher, both of 
Broadwater House, North Chailcy. Lewes. Sec.: 
S. O. Musgrove. Sols: Francis and Crookenden, 31 
Great Queen Street, W.C.2. Reg. off 31 Great 
Queen Street, W.C.2. 

W. iH. and J. Rogers (Aviation), Ltd. (696,406) 
—Private co. Reg. Jne. 23. Cap. £100 in £1 shrs 
To carry on the business of acronautical engineers 
Directors: Neville A. Rogers, Risinghoe, Castic 
Mill, Renhold, Bedford. Michael A. Rogers, Castle 
Mill, Renhold, Bedford. Sec.: N. A. Rogers. Rez. 
off.: The Firs, St. Neots Road, Great Barford. 

Southampton Airport, Lid. (696.574).—Private 
co. Reg. Jnec. 26. Cap. £100 in £1 shrs. Directors 
John N. Somers and Mrs. Phyllis Somers, both of 
7 Cadogan House. 93 Sloane Street. S.W.1. Sec.: 
Mrs. P. Somers. Reg. off.: Eagle House, Jermyn 
Street, S.W.1. 

West Wales Gliding Co., Ltd. (696.858) —Rea. 
Jne. 29, as a company limited by guarantee without 
share capital. The original number of members is 
ten. each being liable for £1 in the event of winding 
up. To promote, assist and encourage gliding, 
soaring and aerial navigation in al! its forms in 
West Wales. The management is vested in an 
Executive Committee, including a representative of 


the B.G.A., Ltd., and Shaw Slingsby Gliding Trust, 
Lid. Sec Arthur R. Squibbs. Sols Harveys 
S.E.13. Reg. off.: Clarence Hotel, 1 Esplanade 
Tenby, Pembrokeshire 


New Patents 
APPLICATIONS ACCEPTED 
875,703.—ACF Industries, Inc.—**Aircraft stabilizer 
trim force simulation.” Apr. 10, 1959 
(Apr. 15, 1958) 

875,799.—General Precision, Inc.’ Grounded 
aircraft-training apparatus.” Sept. 3, 1957 
(Sept. 21, 1956). 

875,800.—General Precision, Inc.—** Flight Simula- 
tion apparatus.” Sept. 6, 1957. (Sept 
21, 1956) 

Printed specifications of the above will be avail- 
able on Aug. 23, 1961, and the opposition period 
will expire on Nov. 23, 1961 


Personal Notices 
BIRTHS 
Chappell.—On Jiy. 6, at Holyhead, to Nancy, 
wife of the Rev. E. R. Chappell, a 
daughter. 

Garis.—On Ine. 26, at R.A.F. Hospital, 
Weghberg, to Tine, wife of Sqn. Ldr. L. de Garis 
a son. 

Wiltiams.—On Jly. 5, at Bromiley, to Diana, wife 
of We. Cdr. A. Talbot Williams—a son 

Penny.—On Jiy. 3, to Ursula, wife of Flt. Lt 
J. A. Penny-a daughter. 
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Electronic Equipment 
from 
One Source 


Plugs and Sockets Circuit Breakers Capacitors 

Fuses and Holders 
A.N. Connectors Knobs Resistors scatntaanaiiaitii 
Relays Filament Lamps Switches 


STEWART AERONAUTICAL SUPPLY CO. LTD. 


Electrocon Ltd. 


Miller Aviation Ltd. 
Cable Forms B.S.S., A.G.S., SB.A 


Cc 

A.N. Parts, Helvin/Helsyn 
Sleeves and Markers 
Hellerman Tools, etc 


Looms and Harness 
and Electronic Assembly 


Why Not ?—Components by 
all the leading manufacturers of 
Electronic Accessories are 
readily available through the 
SASCO Organisation. 


Write, Phone, or Telex 


THE SASCO GROUP 


ADASTRAL HOUSE 
Nutfield, Redhill, Surrey 
Telephone Redhi!l 5050 (10 lines) 
Cables SASCO Redhill, Telex 
Telex No. 21433 
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Efficient 
reliable 


AUTOMATIC 


The new Ekco automatic v.H.F. 
direction-finding equipment gives 

’ cathode-ray tube presentation of 
the sensed bearing of a transmission 
on any one selected frequency 

in the 118-132 Mc's band. 

(Special order 100-118 Meys: 
132-156 Mc s.) Facilities can 

be incorporated for operating 
simultaneously on two channels in 


the band using one aerial system. 
The equipment utilizes an entirely 
new method of deriving bearing 

and sense information from 

an Adcock aerial, permitting an 
installation of outstanding simplicity 
and reliability. 


in Contro! Tower 
up to 4000 yds. distance. 


Left: Adcock Aerial Unit with Sense Element. 


FKCO 


EKCO ELECTRONICS LTD - SOUTHEND-ON-SEA + ESSEX - Tel. Southend 49491 
wess27 


cy 
1) 
} || 
Indicator Unit which 
= can be remotely located 


Main Equipment 
in a 4ft. rack 


ELECTRONICS 
FOR AVIATION 


Write, or ‘phone for full information. 
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PRESS DAY: Classified Advertisements 
must normally be received at Head Office 
by FIRST POST THURSDAY for the follow- 
ing Thursday's issue. Last-minute addi- 
tions and deletions are accepted by telephone 
from trade advertisers up to noon. Adver- 
tisements received too late for a particular 
issue are automatically inserted in the 
succeeding one unless instructions to the 
contrary are received. 

RATES—1/- per word (minimum 12 words 12/-). 
Each paragraph charged separately and name and 
address must be paid for. Semi-displayed setting 
£3-17-6 per single column inch. Centred lines 
22/6. Series discounts of 5% for 13, 10% for 26 
and 15% for 52 consecutive insertions, allowed to 
trade advertisers 

TERMS—Strictly met and prepayable. Monthly 
accounts for settlement by the end of the month 


CLASSIFIED ADVERTISEMENTS 


following insertion are allowed to trade adver- 
tisers if satisfactory references are provided 

REMITTANCES—Cheques and postal orders 
should be crossed and made payable to TEMPLE 
PRESS LIMITED and instructions sent addressed 
to the Manager, “The Aeroplane § and 
Astronautics,” Bowling Green Lane, London, E.C.1. 
DEPOSIT SYSTEM—Facilities are available to 
readers to purchase advertised goods through 

The Aeroplane and Astronautics.’’ Commission 
1% (minimum 2/-) on amount deposited. 

BOX NUMBERS—Privace advertisers desiring 
to have replies sent care of “ The Aeroplane and 
Astronautics,” may do so on payment of 1/- to 
cover booking and postage, plus cost of four extra 
words. Box Numbers must not be used for the 
purpose of circularizing and the Proprietors do 
not undertake the distribution of such matter 
received. To avoid mistakes in forwarding, Box 


Numbers should be carefully and legibly copied 
and replies sent to Box AOQO0, care of “ The 
Aeroplane and Astronautics," Bowling Green 
Lane, London, E.C 

THE PROPRIETORS retain the right to refuse 
or withdraw advertisements at their discretion 
and are not responsible for clerical or printers’ 
errors, although every care is taken to avoid 
mistakes. 

HEAD OFFICES: Bowling Green Lane 
London, E.C.1, England. Telephone: Terminus 
3636. Telegrams: “ Pressimus London Telex.’ 

Telex: 23839. 

BRANCH OFFICES: Bayliss House, Hursc 
Street, Birmingham, 5. Telephone: Midland 6616 
50 Hertford Street, Coventry. Telephone 
Coventry 27414. 1 Brazennose Street, Manchester 
Telephone: Deansgate 6114-8. 12 Renfield Screet, 
Glasgow. Telephone: Glasgow Central 1413 


AIRCRAFT FOR SALE 
R. K. L™ 


DON’T LET THE GADGETS BEAT YOU! 


OST of the new aircraft coming on to the scene 

here in U.K. and the Continent are becoming 
more suitably equipped for all-round operation than 
we are used to 

LL the aircraft that we import are Super Custom 

aircraft at least, and it is unlikely that our 
Moonceys will be sold with a “ full hourse.” 

HE problem facing many private-business-student 

pilots is where to obtain the information to enable 
them to utilize the new gadget available and thus 
get the maximum out of their aircraft Here we can 
help you, not only by supplying you with the finest 
aircraft to suit your purposes, but by providing you 
with all or any part of the Jeppesen range of airway 
manuals, and general aviation products. World cover- 
age is available in airway manuals giving all the en 
route navigational! information you require 

HEN there are also quite a number of accessories 

available. three different types of flight cases, 10 
different types of computors, each is a masterpiece in 
its own right Five different types of plotters- 
protractors, and a useful range of briefing booklets 
For instance, how about learning to use your VOR 
correctly by buying the Omni Instruction Booklet— 
it's only 12s. 6d Proper use of VOR can save you 
and the controllers a lot of trouble 

OR all Jeppesen products contact 


K. DUNDAS, LTD., Dundas House, 59 St 
e James's St London, S.W.1 Phone, Hyde 
Park 3717 596-19 


ROCTOR Ill, dual, four seats, VHF. MF/DF. 
fan marker, C. of A. to June, 1963, £375 Fly 
away Denham Phone, Denham 3120 595-630 


D H PUSS MOTH, cabin 3 seat monoplane; dual, 
. wings fold; Gipsy Maj. I; C. of A. to Dec., 


1962 Cruises 105 m.ph range 600 miles; beauti- 
fully maintained, £600 o.n.0. Box A966, care of THE 
AEROPLANE AND ASTRONAUTICS $96-x5903 


APIDE. ex Marshall Ficet, delivery 14 days from 
order with 12 months’ public transport C. of A.. 


XS propellers (new) A.ULW 6,000 Ib low-houred 
engines, radio, extremely well maintained and in 
excellent condition Marshall Flying Services, Ltd 
The Airport, Cambridge 596-20 


D H Moth Minor Coupe, C. of A. to May, 1962, 
. every attractive proposition at £750. McNeil, 
Redmoor, North Duffield, Selby Phone, Skipwith 
2 5 


96-x5806 


USTER Autocrat 5J1 Cirrus Minor 2A, C. of 
x valid until June 1962 Public Transport 


category since June, 1961, only two owners since 
new, first-class order, full panel, long-range tank. 
metal propeller, dual control, three seats Offers to 
Pelam Reid, Wootton. Bedford 


EECHCRAFT Bonanzas, single Bonanza E-35, 
total airframe 1.650 hours 
Medan Bonanza B-50, total airframe 2,525 hours 


VAILABLE immediately in Europe Apply for 


details to Astracus, Ltd 167 Victoria St., 
London, S.W.1 Phone, Victoria 1403 Cables, 
Arreffay, London 596-11 


ETER S. CLIFFORD AND CO., LTD.. offer 
XECUTIVE DOVE il airframe hours 1,260, 


engine hours port and starboard 766, propellers 
Port and starboard 152. fitted STR9Z and 
ADE certificate airworthiness expires 10.5 


£9,995 or nea € 

ETA under 100 hours since 

new, (0 standard specification plus blind flying 

instruments, full 4-seater, list £4,885 offered at £4,600 
immediate delivery 

USTER V Lycoming engine 50 hours since com- 

plete overhaul, airframe hours 1,510, will be 
supplied with new hire and reward or three year certifi- 
cate of airworthiness as desired, full blind flying panel, 
auxiliary tank, Ii-channel Ekco V.H.F., starter and 
many extras. £1.695 or near offer 

IRSPEED CONSUL total airframe hours 860. 

engine hours 200 and 342. certificate of airworthiness 
expired, this aircraft is the property of a well known 
aircraft company and has been maintained to a high 
standard, is fitted with an auto pilot, offers required 

ULL details of above on request 


OLE U.K. agents for Czechoslovakian light aircraft 


XFORD AIRPORT, Kidlington. Oxford. Kidling- 
ton 3355, Bletchington 392 596-17 


APPOINTED DEALERS 


The North & West Midlands: Westair Limited, 


Squires Gate Airport, Blackpool, Lancs. 
East & East Midlands - 
W. H. & J. Rogers (Engineers) Ltd., 
Gt. Barford, Bedford. 
West: Steels (Aviation) Limited, 
Clifton, Bristol. 
Scotland: Airwork Services Limited, 
Perth Aerodrome, Perth, Scotiand 


SOLE DISTRIBUTORS IN GREAT BRITAIN ARE 


AIRWORK SERVICES 


PANSHANGER AERODROME - HERTFORD 
TELEPHONE: ESSENDON 3/5 


PERFECT 
PRECISION 
AIRCRAFT 
SPRING WASHERS 


TO B.S. SPECIFICATION 2 SP.47 


CROSS MFG. CO. (1938) LTD 
COMBE DOWN, BATH. Tel.: Combe Down 2355/8 


TRADAIR LIMITED 


have vacancies for 


LICENSED AND 
UNLICENSED ENGINEERS 


with Viscount and/or Viking 

experience for base maintenance 

and flying duties at Southend 
Airport. 


Good Salaries and Working 
Conditions and every consider- 
ation shown to right type. 


Please apply in detail to: 
Chief Engineer, 
TRADAIR LIMITED, 
Southend Airport, Essex. 


NE PBY-SA, two crew, cargo doors and floor, 
extra windows, removable airline seats and tables, 
galley, etc., no corrosion, new C. of A. on delivery 
available now Apply Box A896, care of HE 
AFROPLANE AND ASTRONAUTICS 596-9 


ETA-SOKOL 4-seater, low wing, al! metal air- 
craft, 110 hours only since new, ful! blind flying 
panel fitted, 23 channel Murphy class one VHF radio 
good reason for sale, would contemplate car in part- 
exchange. Box A961, care of THE AEROPLANE AND 
ASTRONAUTICS 596-7 


Aircraft Wanted 
CRAP aircraft aluminium and_ stainless steel 
td 


urgently required Lowton Metals, Lowton 
St. Mary's, near Warrington. Leigh 7144 222-0766 


AIRCRAFT ACCESSORIES, SPARES 
AND COMPONENTS 
HE REGIONAL AIR TRADING CO., Croydon 


Airport, for Rapide spares of every descr vat ion 
Phone, Croydon 8*£21 762 


HILLIPS AND WHITE, LTD. 


HE leading stockists in the U.K. for instruments 
navigational equipment, electrical components and 
parts, and engine accessories. Spares for de Havilland 
Gipsy, Major and Queens series and Armstrong 
Siddeley, Cheetah IX_and XV engines 
QUEENS GARDENS. London, W.2 Phone 
Ambassador 8651, 2764 Cables, ‘* Gyrair 
London.” zzz-772 


UANTITY of Tiger Moth spares Gipsy Major 
engines and engine spares and propellers for sale 


Inspection invited Cro; Culture (Aerial) t 
Bembridge, I.o.W ott; 
USTER Autocrat propeller. unused £20 Box 
A964, care of THE AFROPLANE AND ASTRONAUTICS 
596-4 
ARERAM: spares for Dakotas, Harvards, Piper 
Cub Fairchild, Argus, Beechcraft D-17s 
Mosquito, Spitfire, Firefly Engine spares for Pratt & 
Whitney, Armstrong Siddeley, Lycoming. etc acces- 

Sories and instruments for all types of aircraft 

Dakota operators please note, we fer a 
7 limited number of genuine brand-new 


Bendix 52058 tail wheels at a reasonable price 
J. WALTER, LTD., The Drive. Horley, Surrey 
. Phone Horley 1420 and 4294. Cables Cubeng 
Horley.” 596-8 


Ill 65 h.p. engines, brand 
£2 
ETER CLIFFORD AND CO LTD... Oxford 
Airport, Kidlington, Oxford Kidlingtor 3355 
$96-15 
Aircraft Accessories, Spares and 
Components Wanted 


VRO Cadet—required urgently port upper mair 
plane, port forward outer mainplane strut with 
pitot Write: Kennedy, Weston Acrodrome_ Leixliy 
ildare, Ireland $96-x5912 
CARS FOR SALE 

OUR aeroplane taken in part-exchange for any 
of our 400 used cars or 100 mew cars always in 
stock If your plane is worth more than the car or 
deposit required for a hire-purchase transaction we 


will gladly refund the cash difference. Raymond Way. 
Kilburn, London, N.W.6. Maida Vale 6044. 596-790 


R A F Officers’ uniforms for sale new and 
e -econditioned. Fisher's, 86-88 Wellington 


St., Woolwich. Phone 1055. Kits also purchased 
zzz-774 


CONSULTANTS 


AN S. McNICHOL, London Sc hool of Air 

tion Pilot and navigator training with 

service 33 Ovington Square Knight sbridke, S.W.3 

zzz-791 

R w SUTTON (CONSULTANTS), LTD 7 
e Lansdowne Place, Cheltenham. Phone 455 


600-602 


HIRE AND 


STER. Tri-Pacer, Cub, Apache available 
antair, Lid., Sywell Northampton 
Phone, Moulton 3481. $96-795 
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NEW BALL & ROLLER BEARINGS 


Over 5,000,000 in stock 
in more than os 000 types 
BRITAIN, ARG ST STOCKS 

E FOR Tock uSTS 
CLAUDE. RYE BEARINGS 


895-921, FULHAM RD., LONDON, S.W.6 
| Phone: RENOWN 6174 (EXT. 24) TELEX 23453 


31 


PACKING AND SHIPPING 
R AND J. PARK, LTD 143-9 Fenchurch 
«© E.C.3 Phone, Marsion House 3083 Offic cial 


packers and shippers to the aircraft industry zzz-782 


RADIO AND RADAR 


PERRY ZERO reader, Type ZL1 


yurse selectors 
rol panels, flight computers and indicators 
three omplet installations in stock A J 
Whittemore (Aeradio), Ltd Biggin Hill Aerodrome 
Ken 222-780 
TRI2D, STR9YZ. STROX an 
and nerican V.H.F R 
stock R.E pproved design 
tyr f airc raft A. J. Whittem 


Bis gxin Hill Aerodrome, Kent 


There is a JODEL for you. 


Kither th AMBASSADEUR 3 seater 

or the MUSKETEER 14-5 

U.K. Agents 

ROLLASON AIRCRAFT & ENGINES LTD. 

REDHILL AIRPORT SURREY 
Telephone NUTFIELD RIDGE 2212 


seater. 


SITUATIONS VACANT 


D': RBY Avi tion require A and ( 
On Dakota and Pr: 

Works Manager 

Lid., Derby Airport, Burnaston, near | 


AS | ENG ay (G.B,.) 
rt, re wi r- 


sonne te 


hn al ore rds 


DOUGLAS G47 
DAKOTA 


FOR SALE 


ASTRAEUS LIMITED 
167 Victoria Street 


London SWI 
Phone VIC 1403 Cable Arreffay 


raf electrica nspe 
nginecr storekee rs 
Overseas < ng (G.B.), Lid 
Hangar, Gatwick Airport, Horley, Surrey 
P*! \ Ex: iners and Patent Officers Pension 
x08 men or women for work n the 
examination of 5 applications Age at least 20 
ind under 4 (36 for Examiners) on 31.12.61. with 
er r regular Forces service and overseas civil 


i ns 
n technology with first or 


A.Inst.P 
719: provision for 
-romotion prospects 
17 North Audiecy St 
n form, quoting §$/128/61 


apr at 
birth 


D AN-AIR SERV require hief air 
Please apply Bo 963, care of THE AFROPLAN 
AND ASTRONAUTICS §96-5 


Company undertaking ferrying of military aircraft 
establishing register of available = ts, minimum 
experience 1,000 hours Apr ly .., x A962, care of 
The APROPLANE AND ASTR« At 596-6 


RANS-MEDITERR ANE. AIRWAYS 
R.B sed aire 


requir in 
igincer based in Beirut 
salar medical scheme, } 
port t and from Lebanon 
annual leave 


one month's 


THE AEROPLANE 
and ASTRONAUTICS 


CUNARD EAGLE 
AIRWAYS LIMITED 


LONDON (Heathrow) AIRPORT HOUNSLOW 


MIDDX. 
require 


LICENSED RADIO 
ENGINEERS 
(Ref.: M.13.) 
LICENSED 
INSTRUMENT 
ENGINEERS 
(Ref.: M.4.) 
INSTRUMENT 
MECHANICS 
2s (Ref.: M.18.) 
SKILLED AIRFRAME & 
ENGINE FITTERS 
preferably with experience Britannia 
Viscount or DC.6 aircraft 


(Ref.: M.1.) 
RADIO MECHANICS 
(Ref.: M.3.) 


Salaries—Engineers and Inspectors 
£1,005 to £1,315 p.a. 
Salaries—Chargehands 
£13-10-0 to £16-10-0 per week 


4ul pplic ations in writing, 
appropriate reference, to the Personnel Officer 


BRITAIN'S ONLY 


AVIATION SCHOOL 


offering a// 
these courses :— 


AIRWORK 
SERVICED 
TRAINING 
PERTH 


* aircraft 


facilities 


MINISTRY OF AVIATION APPROVED 


Airwork Services Ltd., 
35 Piccadilly, London, W.1. 


* commercial and 
private licences 


* instrument rating 


engineering 


* full residential 


A member of the ely group of companies 


ADASTRAL HOUSE 'NUTFIELD 


MILLER AVILATION 


Tel: REDHILL 5050 (10 lines) Cables-Telex-21433-SASCO-REDHILL 


REDHILL - SURREY 


Pianesales, 


Cables 


Panshanger Aerodrome, Hertford 


Hertford 


we regularly advertise... 


that we hold stocks of both British and American Executive 
Aircraft for immediate delivery. 
was taken one additional Apache, and another Dove — a Mk. 
II engined executive version were on overhaul, but are now 
finished and available. 
engines, new British C of A’s, new interiors and repainted, and 
can be leased or purchased with a minimum of formality. 


When the above photograph 


All these fine aircraft have low time 


Keegan Aviation 


Telephone : Essendon 491/2/3 


Telex : 1943 


| | | 
| 
| 
| 
$$ 
8} 
sed engineers | 
and Whitney 
Werby Aviation 
| 
} | 
| 
| 
| 
a | 
dit nd class 
honour ng or mathe- : 
matics or professional 
qualitica A.M.1.Mech.! 
} A.M.LE er London salary 
£795 t g pay above mini % 
mum € Civil Service | 
; Comn London, W.1, for | 
and stating date 
596-3 
| 
| 
| 
Lebanon 
electrical 
ntract good 
| ncome tax, free trans Ke 
| for employee and family 
| Apply T.M.A Beirut 
Let 597-x5832 | 
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Sitvations Vacant——contd. 
LYING instructor at Exeter Airport; good salary 


pension fund Apply to the Manager, Exete: 
Airport, Exeter. Phone, Exeter 67433 596-10 
LYDD 


REQUIRE THE FOLLOWING STAFF 
IMMEDIATELY 


A™ RAFT IANS 


Apply by letter to 
ADMINISTRATION ASSISTANT, 


(ENGINEERING), 
597-633 


BRITISH 


WIRE THREAD INSERTS 


Precision made in Carbon Steel for Aluminium and 
Magnesium. Also in Stainless Steel and Bronze. 
B.S.F. + Metric - B.S.P. - B.A. 
Whitworth + Unified 


MANUFACTURING CO. (1938) LTD 
COMBE DOWN- BATH SOMERSET* 


DOWN MCLE BAT 
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Cc F I Wanted, club near London, excellent 
remuncration and prospects Phone 
Coppermill 3345-6 or write Box A9S2, care of THE 
AEROPLANE AND ASTRONAUTICS 596-12 


PRINCIPLES A- And C-licensed engineers exper.enced on ligh 
aircraft required for overseas agricultural opera 


tions, using American aircraft Apply Crop Culture 
(AcriaD, Ltd... Bembridge Airport, Isle of Wight 
596-16 
C PTER ADIO_ engineer required for responsible staff 
position, A and B licence preferred Applications 


to Chie Engincer, Cambrian Airways (Cardiff 


ENGINEERING (Rhoose) Airport, Nr. Barry. Glamorgan 598-631 
NGINEER, licensed in categories A and C, for 


Dove and Twin Pioneer required for ser- 


vice in the Middle East Salary commencing at 

BY JACOB SHAPIRO £1,175 per annum, plus allowances of £1,020 per 
annum two-year appointment renewable 48 days 

. . . annual leave with free travel by air to U.K Applica 
This important work by a_ leading tions in writing to A:work International, Ltd.. Red 
British authority on the design and con- hill Aerodrome, Surrey 597-63 


struction of helicopters provides a complete 
survey of present knowledge in this field. 

The approach is from the theoretical to 
the practical, in six chapters entitled: 


“ Rotating Wings in Steady Flight”; ** Per- 
formance of Helicopters” ; ** Dynamics of 
th: Rotor”; “Mechanics of Helicopter 


Flight"; “Helicopter Projects” and 


** Rotorcraft Components and Assemblies.” 
In 448 pages of text, supplemented by 350 
illustrations, a glossary of terms and a sec- 


tion devoted to notation, the author 


presents a comprehensive review of thz THE G.E.C. APPLIED 
pon. parte principles of helicopter design ELECTRONICS 
and construction. 
Although written expressly for techni- LABORATORIES, 
cians, much of this work will prove of 
interest to the less technically-minded STANMORE, seeeeen 
reader already attracted to this new and are seeking engineers to assist in 
rapidly growing field of aeronautical the preparation and conduct of 
development. trials of missile electronic equip- 
ments, and in the design of 
Royal 8vo. Cloth boards. Mlustrated. associated test equipment. Some 
experience in pulse or radar 
55s. net techniques is desirable. 
Applicants must be prepared to 
Obtainable from all Booksellers or direct work for limited periods away 
from the Publishers, postage Is. 9d. from home, within the U.K. 
Generous initial salary, reviewed 
TEMPLE PRESS LIMITED annually. 


BOWLING GREEN LANE" LONDONE C1 Please apply in writing to the Staff 
Manager, quoting ref. A, NB. 


SPACE RESEARCH FLIGHT OPERATIONS INSPECTORS 


A well-known Company currently engaged on the 
design of large and complex ground equipments * Flight Operations Inspectors must hold an Airline Trans- 


associated with satellite communication and radio 


astronomy wishes to recruit a 


SENIOR 


STRUCTURAL DESIGNER Licence and have had recent experience as pilot or navigator 


to take responsibility for the engineering of novel considerable recent experience in other operational fields of 
and complex structures. aviation may be accepted instead. Appointment is to Grade III 
or, for candidates with outstanding qualifications, Grade Il. 
The man we are seeking is likely to have a good Salaries are under review. Present scales (Inner London) are: 
honours Degree in Mechanical, Civil or Aero- Grade! : £1,675 rising to £1,985. 
nautical engineering. He must have a young and Grade Il : £1,220 (at 31), £1,260 (at 32 or 
flexible mind, a good knowledge of modern over) rising to £1,605. 
structural theory and practical techniques and the Grade Ill: £795 (at 23) to £1,160 (at 32 or 
ability to apply his ideas to a field which is un- over) rising to £1,200. 
hampered by traditional conventions and building Both men and women may apply. Candidates must be at 
codes. least 23 on 1st July, 1961, and be of good general education, 
rs normally with School Certificate or equivalent. Preference 
Initial salary will depend on qualifications and given to those with Higher School Certificate (or equivalent) 


experience, but it is likely to be in the range 


£1,750—£2,000 per annum. 


Please write giving full details of age, qualifica- 
tions and experience to Box A1024, L.P.E. 60-62, 


St. Martins Lane, London, W.C.2. 


AND OPERATIONS OFFICERS : 
MINISTRY OF AVIATION 


port Pilot’s Licence or be able to obtain one very quickly. 
Their duties involve considerable flying. They are appointed 
to Grade | in the Operations Officer class after a short 
training period in Grade Il. 


Operations Officers must have held an Airline Transport 
Pilot’s, Senior Commercial Pilot's or Flight Navigator's 


in civil air transport ; but, exceptionally, extensive flying and 


with a pass in a mathematical or scientific subject, or 
A.F.R.Ae.S. by examination. Additional advantages : organi- 
sing experience, knowledge of civil aviation legislation and 
practice, aerodrome planning, radio and radar aids to 
navigation, French or Spanish. 


Prospects of pensionable employment and promotion. Write 
Civil Service Commission, Burlington Gardens, London, W.1 
for application form quoting 5296/61. Closing date 17th 
August, 1961, for interviews in September. 
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Situations Vacant—contd. 
WO junior project engineers required for work 
on variety of projects I work would be - 

Suitable t or two years” 

experience like » broaden their field . Tee \3* 

and who are capable of working on their own initia- COMMONWEALTH =. pees ~. OF AUSTRALIA 

tive epl ing full details tc 

F G ENGINEERING, LTD., Old Shore- 
e« ham Rd., Shorcham-by-Sea, Sussex 596-2 


-LICENSED Engineers with group 6.3 ratings and 
or Dart rating. or with considerable Dart experi- WEAPONS RESEARCH ESTABLISHMENT 
ence, required for approved insp r Tf. Attracti 
rates of pay and c« it onsion n pp The Department of Supply invite 
to Chief Inspector ervice Weapons Research Establis ear Adelaide 


mouth (Hurn) Airpor hristchurch Hants 596-2 E SYSTER iS « 


SITUATIONS WANTED 
POSITION : SENIOR SCIENTIFIC OFFICER 


ILOT th considerab xperience seeks post 
personal pilot-secretary A967 SALARY : £2,460/£2,655 (Aust. currency See 


AEROPLANE DUTIES In charge of a Trespor ef int rs affecting automatic guidance 


owing vacancies at the 


for Weapons 


PPI 0 he w oF QUALIFICATIONS Honours d e in ed thematics Wide experience in application 
desperately need flying: offers? Box A96 ‘ at of t information processing, an advantage 
care of THE AEROPLANE AND ASTRONAUTICS 
596-x5805 


n and probability theo the 


TUITION WIND TUNNEL INSTRUMENTATION : 


SCIENTIFIC OFFICER 
NSTRUMENT rating. the whedee POSITION : SCI 
ort D4 Link an tr ; n Lonc&k SALARY : £1,510/£1,895 (Aust. currenc 
Airport nk T ing e DUTIES : Undertake research on instrur tior ed for aerody periments ir supersonic wind tunnel. 
si QUALIFICATIONS : Honours degree in ene *hysics ar athermuat © Mechanica) and Electrical Engineering 


VIGATION TD rovides ful 
t n 1 ymbina ation of tt 
TRAVEL Under ‘ condit irst : r sport r the sndidates and dependants (wife and 
le per nt childrer ll be prov by 
Fe t CONTRACT Consideration ma iven t te agreement for three (3) or five (5) 
td 30 Centra « hembers, " Baling Broad vear contract ployment in Australia 
London, W.5 Ealing 8949 7272 In tt ase t " t be tu fare t e with the cost of removing the 
appu are sum 
EARN to fly $2; tructo ence and instru APPLICATIONS ‘orms obtainable from Se tepr nta ill Department of Supply, Australia House, 


Strand, London, W.C.2, with whom completed apy tion tld be lodged as soon as possible 


£250 each way) 


commercial pil 


lying, Ltd., Thruxton Aerodrome (Andover Junction 
hr. 15 min. from Waterloo), Hants 22Z-788 


I ONDON SCHOOL OF AIR NAVIGATION offers 
full ume personal home-study 
courses o or nation of both for 

professiona lot navigator qual 

appointed Services 


"Square Knight EXPERIENCED 


ENHAM LINK CENTRE D4 


ANT x rainers Instrument ratings renewals 
nd latest dur o flix his to any aerodrome in 
h 317 zzz 


the world n ur Denha am 


OUTHEND-ON-SI MUNICIPAL j 
SCHOO! required immediately by the 


offers comprehensive training 
in atme< sspher 


AIR SERVICES DIVISION 


Southend- on Se a Phone, Southend-on-Sea 


30) Bet, nour for dual or solo fying PRESSED STEEL CO. LTD. 


Moth aircraft. Annual subscription required 


HERE till a fe acancies on England's or 
fully imtegrated course of flying er round Regular employment. Free Pension and Life Assurance. 


instruction for the omr nerc ial Pilot's ar 

Please apply to the Technical Manager at Oxford Airport, Kidlington. 
career prospects from Air Schools 
drome, Elstree Herts 


D.G.l. Ministry of Aviation Approved. A.R.B. etc 
R.L.A. GUARANTEED LAMINATED ALUMINIUM 
Spec.: D.T.D. 900/4526 
Great Time Saver Accuracy Assured . » Sheets or Components. 


B. ATTEWELL & SONS LIMITED 


Sole Distributors 
Makers of Aircraft Components for over 20 years 


Phones Iver 1102-3-4 IVER, BUCKINGHAMSHIRE. Grams « Reflection-iver”’ 


In addition to supplying up-to-the-minute 
details of new models, every issue of “The 
Motor” offers you a choice of thousands 
of used cars of every type and price. 


Every Wednesday | /- 
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Tuition —contd. 
LYING training from ‘50s. per week Club 
facilities Central Line or 10 bus Herts and 
Essex Acro Club, Stapleford, near Abridge, Essex 
Stapleford 257 596-1 


CLUB NOTICES, ETC. 


URREY AND KENT FLYING CLUB, Biggin Hill 
{‘BNY) 2255 M.o.A.-approved course. Tiger and 
Hornet Moths, Chipmunk and Prentice Contract 
rates. Route 705, one hour from Victoria §96-761 


BOOKS AND PUBLICATIONS 


AMERA IN THE SKY.” by Charles Sims, 

with a preface by Air Chief Marshal Sir James 
Robb. For more than 0) years Charles Sims, chief 
photographer of THe AROPLANE AND ASTRONAUTICS 
and one of Britain's best-known aerial photographers. 
has watched the amazing growth of British aviation 
from a ring-side seat In this book he recalls with 
pen and camera, enlivened with anecdotes, some of 
his many memories of those eventful days. Illustrated, 
218 pages, 25s. net from booksellers, or 26s. 6d. by 
post from the publishers, Temple Press Limited, 
Bowling Green Lane, London, E.C.1 


= HE AEROPLANE PICTORIAL REVIEW 

(No 5). Staff of THe AROPLANE AND ASTRO- 
NAUTICS This fifth annual collection of outstanding 
aviation pictures contains over 200 photographs 
grouped in 12 sections and descriptively captioned 
Iliustrated. 128 pages, 12s. 6d. net from booksellers, 
or i3s. 74 by post from the publishers, Temple 
Press Limited, Bowling Green Lane, London, E.C.1 
Other volumes available in this Series THE 
AFROPLANE Pictroial Review, No. 3, 10s. 6d. net (post 
free, tis. 7d.) Pictorial Review, 
No. 4, 12s. 6d. net (post free 13s. 7d.). All other 
volumes in this series are now out of print zz 


ODERN AIRCRAFT DESIGN, by J. L. Naylor 

Provides technicians in allied industries with an 
account of the wide background of knowledge behind 
the design of modern aircraft Iilustrated 128 
pages, 9s. 6d. net from booksellers, or 10s. 2d 
by post from the publishers, Temple Press Limited. 
Bowling Green Lane, London, E.C.! zzz 


34 


YOU GET 
REAL SERVICE at 


WHITTEMORE'’ S 


BIGGIN HILL 2211 (PBX) KENT * 


MINISTRY OF AVIATION 


AIR TRAFFIC 
CONTROL OFFICERS 


Posts for men or women at least 23 and under 35 
on 1st july, 1961. Candidates must have had 
recent aircrew experience, preferably as pilot or 
navigator in civil air transport or H.M. Forces; 
but exceptionally, extensive experience in 
A.T.C.O. duties may be accepted. They should 
normally also have G.C.E. with five passes, or an 
equivalent academic qualification. Starting salary 
(London) from £872 to £1,251. Maximum £1,599 
Appointment initially unestablished, but pros- 
pects of establishment and promotion. 


Apply : 
MINISTRY OF AVIATION 
EST S(a) 1/R758, THE ADELPHI 
JOHN ADAM STREET, LONDON, W.C.2 
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HE “POWER AND SPEED” SERIES FOR 

BOYS “ Aircraft and Air Power,” by F. G 
Swanborough, of THE AEROPLANE AND ASTRONAUTICS, 
has been written for intelligent boys between the ages 
of 10 and 16. The author surveys modern military 
flying and includes chapters on combat aircraft, 
scientific aids and missiles. Other titles in this Series 
are Motorcars,” Locomotives” and “Ships and 
Shipbuilding.” Illustrated, 112 pages, 10s. 6d. net 
from booksellers, or lls. 5d. by post from the pub- 
lishers, — Press Limited, Bowling Green nome 
London, E.C.1 zz 


RINCIPLES OF HELICOPTER ENGINEERING 

by Jacob Shapiro. This comprehensive review of 
the enginetring principles governing the design and 
construction of helicopters provides a complete survey 
of recent knowledge in the field Illustrated, 448 
pages, 55s. net from booksellers, or 56s. 9d. by post 
from the publishers, Temple Press Limited, Bowling 
Green Lane, London, E.C.1. zzz 


EROPLANES AND AERO-ENGINES”™ (4th 

Edition.) A new edition comprising 24 two- 
and three-page cutaway drawings which includes a 
variety of British civil and military aircraft and 10 
piston-engine, jet and gas-turbine power plants 
Illustrated, 56 pages. Price 5s. net from booksellers, 
or 5s. 7d. by post from the publishers, Temple Press 
Limited, Bowling Green Lane, London, E.C.1 zzz 


NTERPLANETARY FLIGHT. An introduction to 

Astronautics (2nd Edition), by A. C. Clarke. Com- 
pletely revised in the light of recent advances in the 
science of astronautics. Includes a chapter on earth 
satellites and lunar probes and an appendix on funda 
mental theory and mathematical data Illustrated 
152 pages, 12s. 6d. net from booksellers, or 13s. 4d 
by post from the publishers, Temple Press Limited, 
Bowling Green Lane, London, E.C.1 zzz 


HE EXPLORATION OF SPACE (First Cheap 

Edition), by A. C. Clarke Provides answers 
to the many questions the intelligent layman asks 
about the science of astronautics Over 375,000 
copies sold in all editions Iltustrated, 212 pages. 
8s. 6d. net from booksellers, or 9s. Sd. by post from 
the publishers, Temple Press Limited, Bowling Green 
Lane, London, E.C.1. 


Rubbaglex Sheeting 
is processed on 100°, 
pure glass cloth, has 
very high tensile 


and combines flex- 


Impervious to 
Aromatic Hydro 
Carbons. Highly 
recommended for 
strength, is rot proof kK Gaskets, Washers, 
Jointings, Dia- 


RUBBAGERS 


“LTD. 


ABFORD HOUSE 


ibility and resiliency phragms, Sleevings, 15 WILTON RD. 
with non-stretching also Floating Root 
properties. Tank Seals, etc. LONDON s.W. 


VICTORIA 6501 
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feats in the air 
depend upon feet 
on the ground 


In the air, the deeds; new aircraft; 
soaring performance. On the ground, 
in our laboratories, the painstaking 
development of new fuels; the end- 
less testing and research. By dis- 
covering how to make 100 octane 
gasoline on a commercial scale, Shell 
scientists contributed to a major 
advance in the aircraft piston engine. 
They were the first to develop, and 
make universally available, low- 
freeze-point turbine fuel for jet air- 
liners. Now they are busy finding 
answers to complex new problems 
posed by supersonic flight. 
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CANADIAN MARCON/ COMPANY Commercial Products Division 


2442 Trenton Avenue, Montreal 16, Canada 
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: CANADIAN Me 
ANA DIAN MARCO 
oy : | 
4 
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sensors provi — CMC airborne Doppler 
— irrespective of time, terrai gational infor 4 
within the ai terrain or weather. Carried 
ground-based aid tircraft .... entirely independent of | 
e way for the airlines of the to. 
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alt the jets, by far the ppler 
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